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FOREWORD 


Modern Ship Stowage is a comprehensive manual describing the 
basic principles of stowing sea-borne cargoes. It has been prepared 
to promote the safe carriage of American export and import goods, 
and supersedes Miscellaneous Series No. 92, Stowage of Ship Cargoes, 
issued by this Bureau some 20 years ago, when, as at present, the 
United States Merchant Marine was being rapidly expanded. 

Since the publication of the earlier volume, there have been note- 
worthy developments in connection with the handling, stowage, and 
safe carriage of ocean cargoes. Many new types of equipment have 
been introduced to speed up loading and discharge, new types of 
vessels and improved cargo-handling facilities have been developed, 
the carriage of refrigerated cargoes has greatly increased, and new 
methods have been perfected to protect cargoes against marine- 
moisture damage — probably the greatest single cause of ocean-cargo 
losses and claims. The Bureau has received numerous requests for a 
new and up-to-date volume describing recent progress in those fields. 

The literature on stowage is extremely limited; the need for infor- 
mation on the subject is increasing. The shipbuilding program of 
the United States Maritime Commission is modernizing the United 
States Merchant Marine and enlisting the services of many new officers 
and men. American vessels arc entering new and unfamiliar trades 
and carrying commodities in connection with which the ships’ officers 
require stowage information which will enable them to prevent dam- 
age. Strategic materials needed for defense must be stowed and 
transported with expert care so that they will he landed in condition 
for immediate use. Temporary shortage of ocean-shipping space at 
this time intensifies the need for data on stowage factors which will 
assist those in charge to fill their vessels to maximum capacity. 

The Bureau acknowledges the assistance of various steamship 
companies which provided information on their methods of loading, 
stowing, and discharging various cargoes and furnished stowage 
factors for commodities carried in their particular trades. Acknowk- 
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edgment is also made for the material and suggestions provided by 
the manufacturers of cargo-handling equipment and installations for 
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FOREWORD 


present-day cargo-handling and stowage methods and suggestions for 
the safer handling and carriage of the many commodities that move 
in international trade. 

As this work was prepared prior to the national emergency and the 
declaration of war, the attention of the reader is invited to statutory 
authority, executive orders, emergency regulations, and other tem- 
porary war-time measures which may have an effect upon the pro- 
cedures set forth herein. During the emergency the Bureau of 
Foreign and Domestic Commerce offers its facilities to assist readers 
in keeping informed of new regulations. 

Carroll L. Wilson, Director, 
Bureau of Foreign an d Domestic Commerce. 

September 1941. 
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NOTE 

The use of trade names throughout this text is to secure accurate descrip- 
tions indicating important stowage factors. The use of such trade names 
does not in any sense indicate recommendation of. or sponsorship for, the 
trade-marked articles so mentioned. 



MODERN SHIP STOWAGE 

CHAPTER I 


RECEIPT ANI) HANDLING OF CARGO AT OCEAN 

TERMINAL 

Stowage is the art of placing cargo in a vessel for transportation 
by water. That the ability to stow goods skillfully and properly is 
an art, which is generally acquired only after a considerable period 
of experience with many types of cargo, will readily lie attested by 
anyone who, afloat or ashore, has had intimate contact with liie oper- 
ation of ocean-going vessels. Those in charge of slowing a ship must 
lake a number of factors into account. These include stowage of 
the cargo so the vessel will carry the maximum volume and weight 
under prevailing circumstances; stowage to prevent damage to the 
cargo; stowage to prevent injury or danger to the ship or the ship's 
crew; and stowage that will permit the cargo to be unloaded with 
the least possible delay at the port or ports of discharge. Those, and 
numerous other related factors, are discussed in detail in the following 
pages. 

RESPONSIBILITY FOR PROPER STOWAGE 


I he responsibilities and liabilities of the shipowner with respect 
to the handling, loading, and stowage of cargo are defined primarily 

loJJ lc 9S mage of ,P°° l,s by Sea Act. IMG, and the Harter Act of 
1893. (See appendix, pago 430.) 

The Harter Act (section 3) provides that if a shipowner has 
exercised due diligence to make his vessel “in all respects seaworthy 
and properly manned, equipped, and supplied," neither the vessel, its 
owners, agents or charterers shall be held responsible for damage or 
nL 1 !# 1 m}: fr T or erro r s in navigation or in the manage- 

Vn e i' : i| SSC V i A r t lC Sa T Ut ? e ' H ,e Act slntcs tlmt anv clauses 
inserted in bills of lading or shipping documents relieving the ship- 
owner, manager, agent, or master from liability for loss or damage 
arising from negligence, fault, or failure in proper loading, stowage, 

T »* null and void unb 

Anf «• 1 i°- of Principal purposes of the Harter 

^rlv to fold umv' U r WMC 'T evadin S obligation prop- 
w/h • ' . ’ car ? * or ’ ? n<1 . Oliver cargo carried on their vessels 
t, . Vle ” tow 1 a « 1 developing uniformity of the rules goveVidn.r 

- =was siS 
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cnce on Maritime Law, at Brussels, in 1922. The delegates at the 
Conference unanimously recommended the adoption of a draft con- 
vention embodying the* Hague Rules as the basis of a convention 
between the participating countries. In accordance with these recom- 
mendations, the rules have been given statutory force with certain 
amendments in various countries, and form the basis of the Carriage 
of Goods by Sea Acts of Great Britain and the United States. 

It may be noted that the United States Carriage of Goods by Sea 
Act, 930 (sec. 12), states that: “Nothing in this act shall be con- 
strued as superseding any part of” the Harter Act, “or of any other 
law which would be applicable in the absence of this act, insofar as 
they relate to the duties, responsibilities, and liabilities of the ship 
or carrier prior to the time the goods are loaded on or after the time 
they are discharged from the ship.” 

The Carriage of Goods by Sea Act, 930, provides that: “The car- 
rier shall properly and carefully load, handle, stow, carry, keep, 
care for, and discharge the goods carried.” According to the pre- 
amble of the act: “Every bill of lading or similar document of title 
which is evidence of a contract for the carriage of goods by sea to 
or from ports of the United States, in foreign trade, shall have effect 
subject to the provisions of this act.” In other words, t lie act was 
originally designed to apply to vessels in foreign trade only. It is 
permissive, however, for coastwise and intercoastal carriers to incorpo- 
rate the provisions of the act in their bills of lading and in actual 
practice this usually done. (See sec. 13 of the act, which is quoted 
in full in the appendix.) 

It is clear, from the foregoing, that responsibility for proper stow- 
age rests primarily upon the shipowner and on the master as his 
representative. This is the case, unless there is an agreement to the 
contrary. Such agreements are permissible in the case of private 
carriers. Also, in the case of common carriers, the Carriage of Goods 
by Sea Act. 193G (sec. G), states that : 

A carrier, master or agent of the carrier, ami a shipper shall, in regard 
to any particular goods ho at liberty to enter into any agreement in any terms 
as to the responsibility and liability of the carrier for such goods, and ns to 
the rights ami immunities of the carrier in respect of such goods, or his obliga- 
tion ns to seaworthiness (so far ns the stipulation regarding seaworthiness is 
not contrary to public policy), or the care or diligence of his servants or agents 
in regard to the loading, handling, stowage, carriage, custody, care, and dis- 
charge of the goods carried by sea: Provided, That in this case no bill of lading 
has been or shall be issued ami that the terms agreed shall be embodied in a 
receipt which shall be a nonnegotiable document and shall be marked as such. 

A private carrier is, in general, a vessel that is chartered for a 
special cargo or voyage or to a special person or company, as, 
for example, a tramp vessel chartered to carry a full cargo of 
coal or grain. A common carrier, on the other hand, “is one 
who undertakes for hire to transport the goods of those who 
may choose to employ him from place to place. He is in gen- 
eral bound to take the goods of all who offer” (Liverpool & 
G. W. S. Co. vs. Phenix Ins. Co. (The Montana), 129 U. S. 437, 9 
Sup. Ct. 4G9, 32 L. Ed. 788), as. for example, regular liners or “any 
ship that carries on business for all. and by advertisement or habit 
carries goods for all alike" (21 How. 22. 1G L. Ed. 41). 
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SHIPOWNERS’ RESPONSIBILITIES IN LOADING. HANDLING. AND STOWAGE OF CARGO 

The responsibilities of the shipowner in connection with the load- 
ing, handling, and stowage of cargo, as summarized in Corpus Juris, 
volume 58 (The American Law Book Co., New 1 ork ; 1932) , which 
gives a statement of the law as embodied in and developed by all 
important decisions, are quoted below. 


IMPROPER LOADING OR If AKDL1NO 

The carrier, in the absence of contractual or statutory exemption, is liable 
for an injury to cargo resulting from improper or negligent handling in loading. 
Since the loading of the cargo is a duty which the shipowner is bound to 
perform as a part of the contract of carriage, it is immaterial to the shipper 
whether the duty is performed through the general employees of the shipowner 
or through an independent contractor. 

IMPROPER STOWAGE 

Iii general. — The carrier is liable for injury occasioned by defective stowage, 
in tbe absence of u contractual or statutory provision lo the contrary, and 
bad stowage may constitute negligence precluding the carrier from relying on 
exceptions from liability contained in the bill of lading, but although badly 
stowed, if tbe carrier can show that damage lo the goods must have huppened 
anyhow, so that the bud slowing is not the proximate cause of the loss, ho is 
not liable. It is not sufficient, however, to exonerate the currier that the loss 
might have otherwise occurred. The law imposes upon the carrier the duty 
of using due care to ascertain nnd consider the nature and characteristics of 
goods offered for shipment and to exercise due care in their handling, and 
further, the carrier Is charged with notice of any patent defect In the goods. 
A carrier who accepts goods of a nature which require special care In their 
stowage must exercise such care. Further, where the season of shipment In- 
creases the danger, increased caution in stowage is required, and when the 
voyage is one on which severe and stormy weather is to be anticipated, care 
in securing the cargo against shifting under stress of weather is required. A 
custom of stowing cargo in n particular part of a vessel will not Justify stowing 
more cargo there than all of the conditions in relation to the physical sur- 
roundings warrant. 

Held not to constitute bad or negligent stoxcage. — (1) Cargo of oil in bridge 
deck space. (2) Caustic soda in Iron drums with Iron cotton tics. (3) 
Cocoanut between decks, over dry cargo in the bold, provided the decks are 
permanently laid, in thorough order, well calked and tight, and provided with 
sufficient scuppers for the escape of leaking oil. (4) Hides beneath sugar 
stowed on a perfectly tight Iron between decks. (5) Oil In casks on the muln 
deck of a steam propeller, bulwarked entirely around nnd covered by the 
upper deck, and constructed specially for the purpose of carrying cargo, so 
that the cargo placed there is os completely protected from the weather and 
from storms as if it were in the hold. (0) Quebracho extract between decks 
from Buenos Aires to Boston held not negligent. (7) Sugar In bags. 18) 
k \° U T 1 bet "; een decks - <°> Under tbe stringer of an iron ship, 
in the between decks. Is a proper place for the stowage of skins when so 

dU 7 rp?FfVr«n?r^ C / U l. y H Pr0teCte n fr ° m the moislure 00 *be sides of the ship. 

***» con * titute or negligent stoxcage.— (1) Barrels of olives stowed 

«L.mi(n UI ! 8 « We , re , D °k upr j eht (2 > ^bbnges in the between decks of a 
, . nJu , red ^ , heat from steam pipes. (3) Cocoanut oil stowed in 
' ed f ,ack ,ank - < 4 ) Crated onions not blocked to prevent shifting 
hUpe C whon f»?in n0 ., P K 0p0 K y Shored - (6) PiU,, 8 barrels of olives bilge and 

of J I?. 7 shou,d have been turned bilge and cantline. (7) Placing cargo 

of such weight on top of casks of olives as to flatten the in -If® 

isgp? 

partment which SS? 
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had boon removed l»y sweeping only, without washing. (12) Wet rags in 
same eoiupartment with rahhitskins. 

Caron slmred by xlcrcdnrc . — The ship ami its owners are exempt from 
liability for damages resulting from had stowage performed by stevedores 
selected by the owner of the cargo, even if paid by the carrier; hut this rule 
does not exempt ship and its owners from liability for a failure in their duty 
as a carrier after the stowage has been performed, nor does the mere right 
upon the part of the cargo owner to select the stevedore exempt the ship from 
liability for bad stowage where the master is not deprived of liis authority 
to control the loading and to insist upon stowage satisfactory to him; so. 
although the stevedore is appointed by the shipper, if the contract of . f- 
freightment provides that the master shall direct the stevedore and the carrier 
he liable for the stowage, the carrier will be responsible for improper stowage. 
As the master designates the place within the ship where each kind of cargo 
is to go. when such place is improper the snip is liable for consequent damages 
to the cargo, although it was stowed by another stevedore. Where goods are 
stowed in the customary way. and according to the best judgment of experi- 
enced stevedores, the fact that if they had been stowed differently the injury 
sustained might have l»een avoided does not make the carrier liable, ns he is 
not required to take such extraordinary precautions. 

Dance of care required.— A ship is bound to the exercise of reasonable care 
and skill only in the stowage of cargo, and to render her liable for damage to 
cargo on the ground that she was unsenworthy by reason of improper stowage, 
it must be shown that the manner of stowage was such ns would not have been 
approved at the time by a stevedore or master of ordinary skill and judgment, 
knowing the voyage to l»e made arid the weather and sea conditions which the 
vessel might reasonably 1 h» expected to encounter. (The Musselcrag, 125 Fed. 
"SO. ) 

Injury to cargo from other cargo . — Different parts of the cargo must be so 
stowed as not unnecessarily to injure one another; and a vessel is liable lor 
damages caused to goods of one shipper by those of another, although the guod* 
are stowed In the usual way. if the injury is caused by the goods of the mini 
party being in had condition when put on board, or of such a nature as 
naturally to cause damage; and where the vessel carries different Kinus or 
cargo, which are liable to damage each other, special care must be tau< n 
that they be so stowed that damage shall not result, and with as muen ‘Win 
as a competent stevedore could show; and where the different parts ox >»' 
cargo are such as are very probable to injure each other, the carrier islinmc, 
although they be well slowed, if injury result, without proof of any viiiMoi 
negligent default on his part ; but the carrier is not responsible for Injun ’"***■ * 
saril.v resulting to the goods of one shipper, from their being carried in the . nine 
vessel with the goods of other shippers, which, by usage, are a proper pnit 
of the same general cargo, unless such injury could have been avoided by • 
exercise of reasonable skill and attention on the part of the persons emploji d 

iB i! of a vessel Is not MM* tor the ^ 
perils of goods loaded on the deck with the consent of the * b| P^r ‘ 
culpable neglect or misconduct is attributed to him in their dt strut! t on or 
jettison. However, where goods are shipped under a clean bill of lad in^ the 
presumption in that the goods are to be put under deck. lh * r * J* 1 "* *' ..K-'pJ* 
agreement to the contrary, or circumstances from which it might be infeired . 
and stowage on deck without consent of the shipper renders the earner Hable 
for loss resulting therefrom, even as against damages of tin. ■ sen. »'•»> ™ ' 
withstanding exceptions in the bill of lading, unless they would ha>e been 
equally fatal if the g.»ods had been under deck; but a> s\Umcc In « bill of 
lading as to stowage is not an express contract upon that 1 \ e . 

owner may prove an agreement to carry on deck, where a ^aim for y . * 
made, or usage to that effect ; and a shipper who ng rees t bn tl ^ J 1,11 

carried on deck. and assents to the manner of S t o w 1 n g a ‘Jp r,,,c 
cannot rerover for an injury through natural causes where .ill reasonabH 
car* was taken of them during the voyage. 

A vessel .s not liable for loss »r damage to a cargo by reason of Its ' b'ulng 
he a slowed ..n deck, if it must have been contemplated from the nature ■ of 
the ears*, that it should Ik- so stowed: but even though a cargo •was of such 
. ha rad c* as to lie pro|«rly stowed on the deck, the vessel is liable for damages 
caused by its being insufficiently secured, or covered, or because of the impropt 
loading of flu* vessel, or for an unnecessary jettison. 
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Taking a full price for. stowing on deck will subject tl.c ownor «f tlie yiwl 
to damages, if the freight placed on deck is thereby lost or damag'd . »•" *'"> 
inference that the cargo may be carried on deck, implied by a leferenco in tin 
contract to the capacity of the vessel, is repelled by the fact that the shjpiyr 
refused to insert leave to carry on deck in the bills of lading proposed to l»e 
signed, and paid under deck freight: and a shipper who sees goods deck 
stowed without objection cannot claim damages for injury to them occurring 
without fault of the carrier. .... , 

D ii nnnf/c . — La ck of sufficient dunnage to protect cargo is bad stowage, for 
which the vessel is liable, and a ship must he dunnaged so as to protect the 
cargo even in rough weather, if the vessel springs no serious leak; hut if the 
vessel has met with extraordinary sea peril upon proof of usual good dunnage 
the carrier will not be liable. 


SATISFACTORY PACKING REQUIRED OF SHIPPERS 


According to a ruling handed down by the United States Circuit 
Court of Appeals (2d Judicial Circuit) in March 1040. neither a vessel 
nor its operator can be held liable if goods offered for shipment are not 
cased or wrapped in a manner to withstand the ordinary hazards of 
an ocean voyage, always providing that such cargo lias been stowed 
with usual care in accordance with the prevailing practice. The suit 
was prosecuted as a test case to determine the degree of liability arising 
in similar cases. 

The suit involved two shipments, totaling 20:) hales of ribbed 
smoked sheet rubber from Bnnjermasin, Borneo, transshipped at 
Sourabnya, Java, and delivered at New York in July 1037. The 
plaintiffs charged receipt of the rubber “seriously damaged and im- 
paired in value by being crushed, dented, and misshapen.” Improper 
stowage of the baled rubber in tiers was claimed by the plaintiffs to 
have caused the crushing and imbedding of metal bands into the 
material. The denting and misshaping of 229 bales reduced the 
value by one-fourth cent per pound, it was argued, although the 
quality of the rubber was not impaired. 

On behalf of the plaintiffs, the crushing was admitted, hut the 
testimony of experts was offered in the lower court to establish that 
the rubber was stowed in the usual manner. It was brought out that 
the slicing machines for handling the bales are capable of adjustment 
to handle various sizes and shapes. It was established also that 
until recent years crude rubber was shipped in cases, but since the 
decline in market price, shippers have resorted to the cheaper method 
ot using metal bands, covered with burlap, to hold the compressed 
rubber. 

In writing the Appellate Court’s affirmative opinion, Judge Learned 
nanci stated : 


beJwco'n m "V nl r ys p " mt? ,.. 

" non I perfection of stowage and entire disregard of the snfolv of i|„. 
goods, when It has done so. that becomes the standard for ihat kind of C n„ds 
‘ n'T not cer * aln,y , ‘ rcvcn ' «">• <«™.n K c. and both sides know at 

.r^ e lZ\ in ? !, h:it , s ‘ a,ul,uds usually arc written into shipping con- 
racts and that the shipper, in the case at issue, did not seek tolivoi.l 

° f bu,i "S’ found it was not I,'™ 

frl !, thc consl S" ,ne "t "’as careless. The damages arose 

insufficiently covering plastic goods which cniinot' : ’be con 
vemently stowed in any other way 'll, an as the f ad" stows 
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IMPORTANCE OF WORK DONE BY DOCK FORCE 

The methods employed in receiving and handling cargo at the 
ocean terminal are of the utmost importance to the ocean steamship 
operator and, under normal conditions, may play a large part in 
determining whether or not his ships operate at a profit. To the 
shipper, the handling of cargo on the dock and during the loading 
and stowing operations is also of importance. If the dock force is 
well trained and the equipment used in transferring goods on the 
dock is of the proper kind, there is less likelihood of damage occur- 
ring during this stage of the export voyage. . 

In this section, the term “dock force” will be used to include all 
the workers involved in the receiving, loading, and stowing of a 
vessel, and should be understood in that manner. The dock force will 
under this definition include the port captain or dock superintendent 
and his staff of receiving clerks, checking clerks, the stevedoring or- 
ganization-, and also the master and officers of the vessel. 

In actual practice, these groups usually work in close cooperation 
in connection with all loading and stowing operations, though there 
are some differences as between different trades. In some North 
Atlantic services, for example, the loading is often very simple, the 
ship taking cargo at only one port and discharging at one port, 
although in many instances in this trade there are three or four 
loading ports and an even larger number of discharging ports. In 
this trade the second officer, who is usually the cargo officer, works 
with the dock superintendent and the chief stevedore, and these three 
are sufficient to oversee the work, keep track of the location of cargo 

in the ship, and so on. _ 4 ~ . , A „ 

In other trades, such as those to the Far Fast, Central America, 
West Indies, West Africa, and east and west coasts of South America, 
the vessel may frequently call at from G to 18 ports, and will load 
and discharge cargo at every port. In such trades it is necessary to 
plan and watch the stowage with the utmost care, so that conditions 
at every port of call will permit the rapid discharge of caigo foi 
that port and loading of cargo that is to be taken ™ koai 
blocking off other cargo or interfering with the stability of the ! ship. 
Usually, in these trades, the loading is done under the close super- 
vision of the master and the ship’s officers, as they an > the 
who will be responsible for the quick dispatch of the ship at each poi t on 
its itinerary, and. as a consequence, must have an exact knowledge of 
where and how each and every consignment is stowed. 

The efficiency of the dock force, including the stevedoring organiza- 
tion and the ship’s officers, and the care with which heir work is 
planned and carried out, determines in large measure the number of 
!l :l vs and hours a ship remains in port discharging inbound cargo an 
loading outward cargo For successful operation the rfjip* i time in 
port or its turn-around, must be as brief as possible. This is parti} 
because all the major items of expense, with the single important ex- 
ception of fuel, continue day in and day out whether the ship is at 
or in port. The crew’s wages, the officers salaries, and subsistence 
for the ship’s company represent major operating expenses that must 
paid for every day. Other items of expense while the ship is 1 
port include the* fuel required lo operate the winches, dynamos, and 
other machinery on board, and to keep the slup heated in winter. 
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In addition, the overhead charges of insurance, interest on capital, 
and depreciation ordinarily amount to a considerable sum per day. 
Each day unnecessarily spent in port means, therefore, an outlay of 
money with no compensating income from freight moneys. The earn- 
ing capacity of a ship depends largely on the rapidity of its turn- 
around or the number of voyages it can make in a year, and the 
turn-around can be increased to a large extent only by preventing 
delay in port. 

In view of the above, the importance of the work done by the dock 
force may be adequately realized. If the work of the dock force is 
intelligently planned and efficiently executed, the ship’s stay in port 
is reduced to the minimum possible number of days and hours, and 
the number of days during which the ship can be on the move carrying 
paying cargo is correspondingly increased. It has been said, and with 
a considerable measure of truth, that there is no single point in the 
entire field of ship operation where efficiency of organization and man- 
agement is so important in spelling profit or loss as in the work of 
the dock force in receiving, handling, loading, and stowing the 
company’s ships. 

In addition to handling cargo intelligently and rapidly so as to 
eliminate all unnecessary delays in discharging and loading, the dock 
force must be trained to handle cargo skillfully and with care so it 
will not be damaged during the time it is on the dock or during 
transfer to the vessel alongside. Damage claims payable by the 
shipowner or operator owing to negligence on the part of his em- 
ployees can amount to large sums during the course of a year. In 
addition, a steamship line which is known to have an inordinate 
amount of damaged cargo is hurt by this fact and may lose business 
because of it. 

In this connection it might l>e added that careful handling of cargo 
on the part of American ship operators can do a very great deal 
toward winning favor for Americnn-flag ocean-going vessels. In the 
past there have been many complaints concerning alleged carelessness 
m handling and stowing cargo bv ship operators. Some of these 
complaints have been unwarranted; but others have doubtless been 
justified. Study of the amount of damage done to cargo and develop- 
ment of methods by which such damage may be reduced are matters 
that might well bo given the most careful consideration. A number 
of the American steamship companies have already carried out note- 
worthy studies of this nature and have produced extremely worth- 
whde results. It should also be added that damage to cargo during 
handhng on the dock and loading aboard ship is not an occurrence 
confined solely to American steamship lines. Foreign-owned com- 
pames experience the same trials and tribulations in this phase of 
tneir operations. 1 

TYPES OF OCEAN TERMINALS 

domin'^! U "', tod . Sta,es P° r 's ‘he pier type of ocean terminal pro- 
anX titK T hlS r a s ' ruc, »re Projected into the water at a right 
dofk^wl sh0re hn i? : , Berthln S places that are technically known^as 
docks or wharves, which are structures built along the shore line are 

well annoyed wh he United . Stat ? s . as in man y foreign ports, although 
weu appointed wharves are found in a number of United States norts 

for example, New Orleans, Savannah, and Portland, Oreg InS 
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;,s Ihe handling of general cargo is concerned, t lie differences between 
the two types of terminal are not particularly significant, and in the 
present volume the terms ‘‘dock.*' “wharf.” and “pier’’ are used inter- 
changeably, this being in accordance with the general practice existing 
on the waterfront. 

The ease or difficulty with which cargo can be assembled and loaded 
depends much more upon the size of the terminal, the method of con- 
struction. and the width of the ‘‘apron.** than upon whether the ter- 
minal is a wharf or a pier. The apron is the open section of the pier, 
between the covered shed and the edge of the pier alongside which the 
ships are mooivd. From the point of view of cargo handling, the 
apron may be defined as that portion of the pier from which cargo is 
lifted when a ship is being loaded, or where cargo is first landed from a 
ship that is being discharged. 

Many of the piers in United States ports are old and relatively 
small. Their sheds are low and narrow and on many of them there is 
almost no apron between the shed and the ship’s side* Cargo-handling 
on these piers is likely to Ik- a difficult matter. Congestion may occur 
a short time after the discharging of inward cargo begins, and. conse- 
quently. every effort must be made to have the consignees pick up their 
cargo as soon as possible so the dock can be kept reasonably clear and 
space be made for the outward cargo that is to be loaded as soon as 
discharge is completed. 

In contrast to these piers there ait*, in many of our ports today, a 
considerable number of well -constructed piers, with large sheds and 
wide aprons, and equipped with all the necessary facilities for loading 
and discharging the cargoes that are most commonly handled at the 
particular port or pier. In most instances the aprons of these modern 
piers are provided with one or two car tracks, which make it possible 
to bring railroad cars directly alongside the ship and thus handle cargo 
directly from the cars into the ship, or from ship to cars. Obviously, 
this eliminates a good deal of handling and helps to keep the dock 
clear of cargo. 

The size and construction of the dock or pier have a great deal to do 
with the ease with which the proper placing or assembly of the cargo 
can be carried out, and with which the later transfer to the pick-up 
place can be made. I f the pier is small or narrow, it is often extremely 
difficult to place properl v a cargo intended for a ship of any size. If 
such a pier must be used/it may be necessary to devote much more than 
usual attention to timing the delivery of the cargo. Permits must be 
carefully issued and a close check will need to Ik* kept on shippers to 
get them to deliver their shipments to the dock at the time they are 

needed. . . . . 4 . . ... 

Even when the greatest care is exercised in timing deliveries, dif- 
ficulties arc likelv to arise, and it may 1 m- necessary to pile cargo high 
in the air or to move some shipments for long distances lengthwise of 
the pier, simplv because there is not sufficient space to enable the dif- 
ferent consignments to be placed opposite the holds of the ship into 
which they are to be loaded. Under such conditions the use of power- 
operated trucks for horizontal transfer and for piling or stacking is 
frequently of great value in keeping the cargo moving to the pick-up 
point beneath the ship’s hook, thus preventing costly delays 

Other piers, which in some cases increase the difficulty of handling 
cargo rapidly and with minimum expenditure of time and labor, arc 
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those which have solid side- wall construction with more or less widely 
separated doors through which cargo can l>c carried to the apron. For 
some vessels the doors may he properly spaced so that cargo can he 
easily moved to points directly opposite the holds into which it is to he 
loaded. For other ships, however, the walls may he so placed as to 
block off access to points on the apron opposite sonic of the ship’s holds. 
When this is the case, it is often necessary to shift the vessel ahead or 
astern several times during loading, or else to truck the cargo an in- 
ordinately long distance. This condition does not exist on most mod- 
ern piers which arc usually constructed so that any part of the side- 
wall can be lifted to form a doorway. 

On some piers, even those constructed in recent years, large string- 
pieces have been provided and these, combined with very narrow 
aprons, interfere with the cargo-handling operations because the sling- 
loads have to he made up inside the shed. This makes it impossible 
to discharge directly to the deck of the terminal or to hoist the 
slmgload vertically to clear the ship’s rail. Instead, the load has to 

Z !, hc ? hed , bv man P°"' c . r , or in loading the slingload has 

to be held by the longshoremen while it is being hoisted, to keep it 

doTn S h, &“!* • S,d ° ? f " ,e \ hip ' ™ s and care slSws 

down the entire operation. At some of these piers the diflicultv 

site tt en s>f r!" a,ed b T CUlt ' n p 0U * sec,ions °f string,, iece o,,po- 
the o L S ,/Vl °° rS a " d pr ?'-", r P“ r,ablc P ,a,for "'S extending ovei 
h A ,h I ?i er on . whl ? h slingloads can be handled. k 

.leek lers fo. iu 0 '" 1 f ° r "' e SC S? nd fl .°° r is advisable on double- 
the first deck ShniJKS hnt „"‘<le aprons are desirable .... 

near the stringpiecc and another rail on thi c I )ro ] vl ' ,c< l on Hie apron 
wheels on which the platform moves ‘ floor ,0 carr y tlle 

FACILITIES FOR LOADING MOTORTRUCKS 

•here are many delays and " ooo^ H^T/ ’ ,hc rcs "" ,llat 
jind congestion. A solution of tldT liffic" It v ShnT*'* COn 1 fusio " 
beneficial, according to one authority ■ nrm- ! i’"* P F >V f d vcrv 
the street end of a pier or the street piondc a platform at 

jvhtch trucks with small loads can be Idle/ ^v't!’ '-VI-c terminal, at 
mgeargo, shippers’ trucks delivering carm™. " n sblp ,s ' vo, ' k - 
obstacle to safe and economical operation ° Tn P ' er arc a seiious 
of most of the motortrucks are siEnll „nd it i man .'' , cases - ‘he loads 



10 


MODERN SHIP STOWAGE 


found that 75 percent of the trucks handled only 25 percent of the 
cargo. Receiving on the wharf at the head of the slip kept practically 
all 75 percent of the trucks off the narrow, congested pier.” 

On some piers white lines are marked on the flooring to indicate 
the lanes to be used by trucks, and the points where trucks are to 
turn around are also marked. This simple device keeps the truck 
lanes clear of cargo and contributes materially to reducing confusion 
and congestion on the pier. 

ESTIMATING FOR CARGO TO ARRIVE 


Each day it is customary on most piers not only to report tin- 
cargo on hand on the dock and alongside in lighters but also to 
measure the ship to determine the weight and measurement of the 
cargo needed to fill the remaining space and put the ship down to 
its marks. The weight to go is figured from the draft of the ship and 
its immersion scale. For example, if it is known from the immersion 
scale that the ship goes down 1 inch for every 42 tons loaded, by taking 
the draft it is found that there remains 3 feet 5 inches to go (3 feet 5 
inches equals 41X42=1,722 tons). The ship, however, may still 
have 200 tons of coal and 100 tons of water to take aboard, so 300 
tons must be subtracted from 1,722, leaving 1.422 tons of cargo to go. 
Assuming that the net space remaining in the ship is 80,000 cubic feet, 
it will require cargo stowing, on the average, 50 feet per ton to put 
the ship clown and fill it, since 1.422 tons weight, which stows o » 
feet per ton, will take up, say, 80.000 cubic feet of space in the hold. 
Such estimates arc made as required, sometimes several times a day. 

RECEIVING CARGO AT THE DOCK 

The dock is the scene of the most intense activity when ships arc 
being discharged and loaded in quick succession. Proper handling 
of the thousands of cases, bales, barrels, and other containers that 
are landed on the dock from incoming ships and brought to 
the dock by trucks, drays, lighters, and railway cars calls for care- 
ful planning, cool judgment, and quick thinking rhc ■' 
of the dock during active periods and some of the activities that 
require constant watching and control are well described by Annin, 
as follows: 

When there is anything at all <lolne. there are no dull times on the dock 
if it has no troubles of Its own for the moment, it can trust the office to lend 
f, f some All the physical and mechanical grief and sorrow of loading and 
discharging show up at the wharf end. It is here that the economy of speed 
• ml the waste of delay is most apparent. When things go wrong the Aral 
action of the office is to "call up the dock." The cargo must come in proper 
rotation— heavy cargo first, light cargo later, and other merchandise to fit the 
needs of stowage. The condition of packages: .he exclusion of unpermitted 
oi.irmtnntK- the rejection of dangerous or unfit cargo: the prompt receipt of 
lightered goods, lest lighters claim demurrage: ll.e measuring nnd rcm^surlng 
nf room left in the ship, that the office may know whether too little. ,0 0 "\y c '‘* 
or iuT enough has bein engaged: watching .he draft, that the vessel may he 
neither deep nor light: watching the trim, that she may have Just the right 
dn' for her Inst speed; smoothing down impatient or Indignant 8WPP««- 
spurring dilatory one! to get their cargo alongside: . • ■ all t*,ese and many more 
troubles are Indigenous to the dock and must be handled by the dock cterw 

•Annin. Robert E. Ocean Shipping. The Century Co.. New York. 1020. 
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or marine superintendent. The details of stowage are for the stevedore, broadly 
overlooked by the dock superintendent. 

The principal functions of the dock force proper, as distinct from 
the stevedoring organization, arc: 

1. To receive and receipt for the cargo engaged and delivered at the dock. 

2. To reject cargo that has not been engaged or that Is not fit for shipment. 
This may refer to goods not adequately packed or, because of their dangerous 
character, are not permitted to be carried. 

3. To keep the necessary records showing number of packages, measurement, 
weight, condition, and any other details needed for the preparation of bills of 
lading. 

4. To keep the office continually informed as to the progress being made and 
of happenings or changes of conditions that may necessitate a change of plans 
in connection with the engagement or delivery of freight, the stowage of the 
ship, etc. 

5. To oversee the stowage of the ship, particularly with reference to protecting 
the ship owner’s or operator’s Interests and to protect the lntter against claims 
that may properly be caused by negligence on the part of the stevedore or his 
employees. 


Each shipper, when he engages space for his shipment on a certain 
vessel, is given a “shipping permit” by the steamship company. This 
form is in the nature of a notification or authorization to tno receiving 
clerk at the steamship company’s dock to accept the cargo described 
when delivered between certain specified dates. When delivery is 
made by truck, the permit is usually given to the truck driver who 
presents it to the receiving clerk, and, after the goods have been 
removed from the truck, is given a “dock receipt.” This document, 
which acknowledges receipt of the goods for dispatch by a certain 
vessel, is later exchanged at the steamship company’s office for the 
formal bill of lading. When delivery is made by lighter, the lighter 
captam gives the shipping permit and his manifest to the receiving 
clerk and receives a dock receipt when his cargo has been removed and 
placed in the ship or on the dock. 

If the shipment is not brought to the dock before the expiration 
date ol the permit, the steamship company is at liberty to refuse the 
§°? ds * On the other hand, if the shipment is delivered before the 
re*iSv« e tV ^ Cd ° n \ the steamship company is not obliged to 

Ihinnni * 1® S °° ds T!' i ' e first ? atc specified on the permit, and the 
meantime! resp ° nsib,e for demurrn g c which may accrue in the 

fnrwarr! TF^^a] , the . majority, employ a foreign freight 

r arder to handle all the details of booking ocean space arranfnnfr 
for pick-up and delivery of goods to the dock, the exchance^ 

t \\lFf^fFwu lt t°F r he d0C !5 r f cei P^ thc exchange of the fatter for 
shfnm^fe bl ? of and a11 ot,i er details connected with getting 

mMrnm 
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As soon as a shipment is received on (he dock, it is weighed and meas- 
ured; and later it is checked into the ship. The dock receipt is made 
out in triplicate — the original is given to the shipper, the duplicate to 
the steamship company’s office, and the triplicate is kept on nlc at the 
dock. The dock's copy is transferred on the ship's cargo sheets, 
which constitute the dock's record of the cargo going forward on each 
ship. The weight and measurement of cargo are entered in separate 
columns and totaled separately, and as the sheets arc completed they 
arc sent to the office where the arithmetical work is checked and the 
entries arc compared with the dock receipts and hills of lading. 

MEASURING THE CARGO 

Manufacturers frequently furnish the steamship company with a 
packing list which gives the mark, number, weight, dimensions, and 
contents of each box, crate, or other package. This is of great help. 
Among other things, in case part of a shipment is shut out, the packing 
I ist makes it possible to know exactly what packages have gone forward. 
However, factory measurements are not always made according to 
steamship practice, and packing-list measurements should not, there- 
fore, be accepted without verification. There have been many in- 
stances in which freight charges have been improperly calculated 
because of reliance upon manufacturers’ measurements. 

There is some slight variation between the methods of measuring 
used in different trades, but the method described in the following 
paragraphs, quoted from the North Atlantic United Kingdom Tariff 
No. 38, represents a usual and widespread practice. 

In computing fractions of an Inch in cargo measurement, nil fractions under 
a half-inch are to Ik* dropped. Where there is a fraction of one-half inch or 
over in one dimension of a package this is to be included as a full inch. Where 
there are fractions of onc-lialf inch on two dimensions of a package the one on 
the smaller dimension is to Ik* included as a full inch and the other dropped. 
Where there are fractions of one-half Inch on three dimensions, two will be 
included as full Inches and the other dropped. When giving and taking frac- 
tions where these occur on three dimensions, the ones on the largest and 
smallest dimensions are to be included and the other dropped. All fractions 
exceeding one-half inch are to Ik* Included as full inches. 

In measuring barrels, casks, kegs, and drums, the measurements are to be 
taken on the square of the bilge. 

In measuring irregular packages, use the three greatest dimensions to de- 
termine cubic. . . .... ,• , . 

In computing measurements to determine rate to he applied where weight 
rate is predicated on measurement per ton. the actual fractions may ho used. 

HANDLING CARGO ON THE DOCK 

Tin* work of the clock force in assembling and placing cargo on the 
dock after it has been received and receipted for must be planned in 
such a manner as to make the work of loading and stowing proceed at 
maximum possible speed under existing conditions. Upon the ef- 
fectiveness with which tlii> work is carried out depends in large 
measure the length of time the vessel being worked will remain in 
port. The saving of even a single day is of real importance, as 
every ship owner or operator knows. 

The handling of miscellaneous general cargo after its receipt at 
l he dock until its final stowage in I ho ship may be divided into four 
stages or operations: (1) The assembling of the goods at temporary 
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storage places on the dock; (2) the transfer of the goods to the 
pick-up place where they are to he lifted on hoard I lie steamer; 
(3) the actual loading of the goods or their transfer from the pick-up 
point to the steamer’s hold, and (4) the stowage of the goods in the 
hold. The first two operations arc considered in the present chapter. 
The methods and equipment used to transfer goods from dock to ship 
are discussed in the following chapter — Loading and Unloading 
Equipment and Methods — and the subject of stowage is dealt with in 
the several chapters devoted to different phases of tin* stowage 
problem. 

ASSEMBLING CARGO ON THE DOCK 


The assembling of cargo on the dock will usually be governed in 
large measure by the stowage plan for the ship that is to he loaded. 
This plan, which should be, and generally is. drawn up well in ad- 
vance of the time the ship is to load, will show the distribution of 
the various shipments throughout the vessel or the hold in which 
each particular shipment is to be stowed. It is the basis of quick dis- 
patch. In some cases it is not possible to prepare the entire stowage 
plan ahead of time, owing to the fact that onlv part of the cargo 
has been booked at the time the steamer is ready to commence load- 
mg. When such a condition exists, there is, ofcourse, a possibility 
that loading will be unavoidably slowed up both by delays in the 
arrival of cargo and by delays due to inability to plan where certain 
shipments already on hand are to be stowed. 

With a copy of the stowage plan at hand, the dock superintendent 
or other individual in charge of the dock force should endeavor 
o place and assemble the various shipments, as they arrive, so that 

the •V 1 , ck ' up place with i)xc l««t possible 
nL I d • r he shortest . possible space of time. The cargo must 
bo placed, insofar as possible, so that it can be moved into The ship 

1 a c £ nt . ,nuol J s ff ream m the o«der in which it is needed— bottom 
a n?° ? nd otIi er cargo for each hold as required 

cargoon theXck: 0 ' P °"" S S '' 0Ul<i b ' kept in mind in “W"'g "<« 
boM jMpTnE ?A b ? s Jock 
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may or may not be near the pick-up place to which they must 
ultimately be brought. 

The additional problem of placing the cargo that is to be the first 
to go into the ship in places where it will be readily accessible when 
needed is likewise a matter of planning, and of applying the informa- 
tion provided by the stowage plan to the disposition of such cargo at 
the time that it is delivered to the pier. 

In this connection, however, it must be realized that the delivery 
of cargo to the dock is subject to numerous unavoidable and harass- 
ing contingencies which oftentimes prevent the carrying out of care- 
fully laid plans. As an experienced American shipping executive, 
commenting on this situation, recently stated: 

Theoretically, nil of the heavy cargo should be loaded in the bottom of the 
steamer with light cargo on top. As a matter of fact, most of the steamers 
loading at United States ports call at two or three loading ports and three or 
more discharge ports. When a steamer is ready to load we usually find that all 
of the light cargo is at hnnd and the heavy cargo arrives at the time of sailing. 
Also, cargo for the first discharge port is available on the first day of loading 
and cargo for the last discharge port. arrives Just prior to sailing. 


FO>UCING NUMBER OF HANDLINGS 

At some piers on which cargo is moved between the shed and the 
apron on skid platforms carried by lift trucks, on pallets carried by 
fork trucks, or on trailers pulled by tractors, packages or pieces are 
placed on the skid platforms, pallets, or trailers at the time they are 
delivered to the pier. They are then in readiness to be moved to 
the ship’s side and into the ship. This practice is of great value in 
reducing the number of handlings and greatly increases the labor 
productivity in cargo handling. 

Economies in cargo-handling can probably be made at many piers 
by applying the principles of reducing handling to the minimum (as 
above), and increasing the size of the unit handled, thus reducing 
the total number of units to be moved. 

For example, at some Pacific coast ports canned goods in cases are 
stacked on pallets at the cannery and the loaded pallets are delivered 
to the pier by motortrucks. When loading commences, the pallets 
are brought to the ship’s side and hoisted into the hold where the 
cases are removed from the pallets and stowed. In this way, a unit 
of 40 to CO cases is handled each time instead of one individual case, 
and the total handling time is drastically reduced. This principle 
is doubtless applicable to the handling of other types of cargo on 
other piers. 

IJGIITFK CAItC.O 


In United States ports, such as New York, where lighters are 
extensively used for delivering cargo to shipside, the dock force has 
the problem of properly “permitting” or tuning the arrival of lighters 
andof unloading them expeditiously to prevent the bghters from 
claiming for demurrage. If lighters arrive alongside before the 
ship is ready to take their cargo on board, demurrage may result. 
If on the other hand, lighters arrive too late, the ship s loading may 
Kto be slowed up pending their arrival, since a certain cargo 
space may have been allotted to the lightered cargo and be unsuitable 
for other goods on hand on the dock. 
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When a lighter reports, the customary procedure is to record its 
name, number, permit date, time of arrival, and cargo on a “lighter 
slip.” At the end of each day on which the lighter is worked, the 
lighter clerk deducts the amount of cargo removed from the lighter 
from the previous total on board, continuing this record until the 
lighter is completely discharged. At the beginning of each day's 
work, the usual practice is to make up a “lighter list'’ from these 
records, for the information of the stevedore and the office. The 
lighter list shows how much cargo is left on lighters alongside, and 
at the same time the weight and measurement of the cargo on the 
dock is reported, so that everyone concerned may know just now much 
cargo is on hand. 

Shifting tugs are used at New York and at some other ports, 
and are very necessary in order to shift lighters from hatch to hatch 
as well as to place loaded lighters alongside and take empty lighters 
away. Many delays have been occasioned, owing to shifting tugs 
not being oh hand at the proper time; this is, therefore, another 
matter which requires the close attention of those in charge of opera- 
tions on the pier. 

LIGHTERS ARC USED 10 INCREASE SPEED 


outgo from ngmers on tne onshore side of the ship at the same 
time that other cargo is being handled from the pier. In handling 
automobiles at some ports, for example, the automobiles (even though 
not delivered to the pier by lighters) are loaded onto lighters before 
the ship s arrival. This helps to clear the pier and prevent congestion 
and delays in moving the other cargo to the ship’s side. 

If the ship has sufficiently large hatches, such as those on the new 
Mantmie Commission vessels the automobiles may be loaded from 
the lighters into a lower hold while other cargo is loaded at the 
l ^ e J nt0 5 he t .'y. een decks from the pier. Or, as is frequently 
ithA?^ h # aUt °S 0b, ! eS ma >; ^ loftded mto the ’tween decks while 
^ mo ££? S * f i , ° m the p , ler ? re worked into the lower hold. The 
same principle may also be used to speed up the rate of discharge 

APPLYING PORT MARKS 

Wli en a ship is being loaded for a number of ports, the dock force 
of being unloaded at the wrong port by port-markincr nil nnnU 

mmmmrn 
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thus instantly available when and where needed. 2 * "" rks a " d are 
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a 

there 


Port marks are sometimes applied on the (lock, and sometimes bv 
chip's officer stationed in the hold. If the latter course is adopted, 
greater certainly that the marks will he applied where they 
can most easily be seen when the various ports of discharge are 
reached and the cargo is being broken out. 

Some steamship companies use a single pier for 
serving two or more routes and. in some cases, two 
serving different destinations may use the same pier 
the case, it has sometimes been found 
according to its route as well as its port 


loading 


ships 
or more lines 
When this is 
advisable to mark cargo 
of destination. A simple 


but effective system is to indicate the route by the shape of the mark, 
such as a square, circle, or triangle, and to indicate the port of 
destination by a color. Thus, on a pier serving two routes or lines 
such ns, for example, one going to West Indies ports and one to 
South American ports, all West Indies cargo might be marked with 
circles and all South American cargo with triangles, the circles and 
triangles being of different colors to indicate the different ports of 
call. 

CHECKING CARGO INTO THE SHIP 


It is of the utmost importance that an accurate check be kept of 
the cargo actually loaded into the ship. This information is needed 
for the preparation of an accurate final stowage plan, and also to 
serve as an absolutely reliable source of information for the ship's 
officers when the various discharging ports are reached. Some of 
the experienced American steamship lines check the actual loading 
by having check clerks on the dock fasten a slip of paper to each 
package, the paper bearing the marks and numbers of the package. 
A ship's officer stationed in the hold or ’tween decks removes these 
slips when the cargo is lowered into the ship. At the end of the day. 
all the slips arc collected and the location of each consignment is 
entered in the stowage plan. 

EQUIPMENT USED IN HANDLING CARGO ON THE DOCK 


In handling general cargo on the dock it is in most instances neces- 
sary (1) to move it from the truck or other delivery vehicle to a 
temporary storage point on the pier, and (2) later to move it from 
the temporary storage point to the pick-up point on the apron ot 
the pier, and (3) an operation frequently involved is the stacking or 
tierino- of cargo on the pier to save space and prevent congestion. 

A number of types of equipment for conducting these operations 
with a minimum expenditure of time and labor have been developed 
within recent years. A discussion of the major types of equipment 
now in general use is included here, both as a matter of general 
information for those who are unacquainted with this held, and as 
of possible value to others who, by the introduction of more efficient 
equipment, may find it possible to improve their present methods of 
handling cargo on the docks and thereby effect economies, either by 
reducing handling costs per ton or by speeding up the loading and 
unloading of cargo and thereby reducing ships time spent in port. 
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HAND-OPERATED EQUIPMENT 


TWO- w n KEI.ED hand trucks 


One of the most common pieces of equipment user! for transferrin" 
cargo from one part of the pier to another is the two-wheeled hand 
truck. For moving packages short distances it is efficient and con- 
venient. In addition to handling cargo on the pier, the hand truck is 
of great service for handling lighter cargo and for working in the hold 
of the ship. Modifications in the construction of two-wheeled hand 
trucks make them adaptable for handling different commodities, such 
as cotton bales, rolls of paper, bagged cargo, or barrels. In some 
cases the use of such specially designed trucks can save a great deal 
of time and do much to eliminate damage to cargo when being 
handled on the dock. 

Considerable skill and practice are required on the part of the op- 
erator. as time-saving factors. Three men are usually needed to 
operate this type of truck and keep it moving— -one man to wheel it, 
and two to load it. 

When loading boxes on a hand truck, the heaviest and most stronglv 
constructed should be put on the truck first, with lighter ones on 
top, m order to prevent the crushing or puncturing of light packages. 

, hen unloading boxes, the truck should be allowed to come up 

vS. S L 0 o t ie S , ta - k ° f S° xes 'Y'! 1 not fal1 ovcr an <* crash to the floor, 
with hnn!iln UCk ’ S w * , le l )OS, 1 t, ? n 9 f resting on its wheels and nose, 

truck withdTa wTfrom beneaThit t,PPCd S ' igl ’ ,,y "* "° SC ° f ,llc 

r, rd - ,h r *? ft lia " d , and P"» '>nr,ol and Truck togothor 

nav bo noTl d S if ° ( ‘ i'; ’in" * h °, trUck “U" P"T r balance. A hoipo, 

tivelv small hLri^ U ? d 18 , \ c , nV s V * , F,our Uriels and other rela- 

and anotZr are f, : e fl ucnt, .V loaded with one standing on end 

alien mother resting crosswise on top. ** 

FOUR- WHEELED PLATFORM TRUCKS 

the T tck1nd m K ,, or , fromZ "f on 

four-wheeled platform trucks oiwnt J u®* was (he Production of 
of tins type While trucks 

power-driven equipment, they are 'tilnTl , 1 ,erm " ials b y 

^cs for which they seem best slide, 1 l *. t 5 0me , l >oHs for serv- 
Thus, at some southern ports they Ire TdTn th? T* conditions, 
loading sugar. In such an oim nn rt i , "Pcration of un- 
marked advantage over the hand l Tl ‘ • pla , tfori " t,u ck lias a 
charged from the ship can beTveredV,^ ,l,e . car ?° b cing dis- 
moved into the shed. P d dllcct, y 0, ito the truck and 
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With hand trucks the sling would have to be landed on the apron 
and its load of bags pulled clear and loaded onto several hand trucks 
for transfer into the shed. It is obvious that the use of platform 
trucks in such an operation eliminates several handlings of the cargo 
and also more rapidly clears the space on the apron directly under 
the ship’s hook where the cargo is landed, thus permitting more con- 
stant operation of the hook. In using a four-wheeled platform truck 
in the operation of loading cargo, sling loads are frequently made 
up on the truck’s platform and. after being transported to the apron, 
are lifted directly from the truck to the ship. 

POWER-OPERATED EQUIPMENT 

The next development in the field of transferring cargo on the 
dock was the introduction of trucks of different descriptions, pro- 
pelled by gasoline engines or electric motors. Power-operated equip- 
ment on a pier has two major advantages over the hand-operated 
truck — it can carry a heavier or more bulky load, and it can move the 
load more rapidly. If, in addition, the power equipment is of such 
a nature as to make possible high stacking of heavy freight, there is 
an added advantage as compared with the hand operated truck. 

POW KR-OPF-RATF D PLATFORM TRUCKS 


There arc four principal types of power-operated platform trucks 
now in common use, which may be classified as follows: 

(1) Ordinary, nonelevating platform trucks, which carry loads 
on their own platforms and are usually loaded by hand ( hg. 1) ; 
these arc made in two types— high and low platform. I he high 
platform is approximately 24 inches high, and the low platforms arc 
standardized at 17 and 11 inches. Different heights can, of course, 

be obtained if required. ....... ... 

(2) Trucks of the “elevating-platform” or ‘‘low -lift” type, which 
nro designed to pick up and carry on their flat platform or body 
loads placed on wooden or metal skid platforms (hg. 2). lhesc 
tracks have movable platforms which can he raised or lowered a few 
inches by a separate electric motor provided for that purpose. In 
picking up a loaded or empty skid platform, the truck approaches it, 
runs the platform under it, and electrically elevates it from the 

fl °(3) Trucks of the “tiering” or “high-lift” type arc similar in 
operation to the “elevating-platform” type, but have the added 
feature of being able to lift or tier flic load to a height of G feet oi 

II,0 (T/ Crane trucks. Platform trucks equipped with a small elec- 
trically or hand-operated crane (fig. 4). 

Nonelevating platform truck*.— Power-operated platform trucks 
which carry their own loads (sec fig. 1) are propelled either by 
electric or gasoline motors. They are built in various sizes, are 
capable of carrying up to 20,000 pounds, and may have either three 
or four wheels. In both the three-wheel and four-wheel tjpes the 
control is flexible and the comparatively short- wheel base makes 
possible a short turning radius. The platform is usually from -0 to 
24 inches above the ground, although specially designed low-plat- 
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form” types have a platform placed from 11 to 17 inches above the 
ground. Different types are available in which the steering is 
accomplished by all four wheels in order to increase! tin* ease of oper- 
ation m congested spaces, in which driving power is transmitted to 
all four wheels in order to attain maximum adhesion, and many 
other modified types of construction have been developed to permit 
quick and efficient moving of (foods. 

Trucks of this type have the same advantages over hand trucks 
as those cited above for hand-o|K*rated platform trucks. They are 
especially adapted to work where they must be driven, loaded, and 
unloaded by a single operator, for short hauls on the dock, ami 
“across-thc-dock” service. 

The ‘•low-platform** type of truck is suitable for carrying heavy 
packages and pieces weighing, say, 150 pounds and over, such as bar- 



ricurc 1.— Nonelcvfttiog platform truck. 

jr 1 *’ l,Ci,v y balp s- castings. The. gieuler the weiirl.l „f 
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l heir own loads and must bo loaded and unloaded each time they move 
a group of packages. Consequently, transfer of goods on the dock is 
speeded up through the elimination of some loading and unloading; 
fewer trucks are needed, since one truck can handle a number of skid 
platforms; and risk of loss by damage may be reduced, because pack- 
ages are handled fewer times. Furthermore, a saving in floor space 
may be effected, since the skid plat forms can be stacked when not in use. 

An interesting application of the elevating platform truck and 
skid platforms is described by Stern : 5 

In New York a certain shipping company • • • discharges large quantities 

of canned goods and loads large quantities of flour in the port of New York. Most 
of the cargo is discharged on lighters and then delivered to the railroad pier, 
where it is to be loaded into box cars. In loading cargo the process is reversed. 
Formerly individual packages had to Ik* handled several times on their way 
between the ship und the railroad car. and vice versa, but now. in discharging 
cargo the commodities are placed on skids in the hatch of the ship, lifted over- 



Figure 2 -Low-lift elevating platform truck, designed to carry wooden or metal akld 

platforms. 


hoard to the lighter, where a lift truck removes the loaded skid from under 
the ships hook to its place on the lighter. The commodities are left intact on 
the skids and at the railroad pier the lift trucks remove the loaded skids from 
the lighter directly Into Iw.x cars, where the commodities are removed from 
the skid and stowed into the car. 

When loading the ship, the commodities are placed ou skids, in the box cars, 
in which they arc delivered to the railroad pier. The lift trucks remove the 
skids from the cars to the lighter, and leave the loaded skids on the lighter. 
From the lighter the loaded skids are lifted aboard ship and Into the hatch, 
where the individual commodities are removed and stowed away in the ships 
hold. Whether in loading or discharging cargo, the lift truck and skid system 
• bus used requires only one operation of loading and one operation of dis- 
charging the skid, during the entire process of transferring the cargo from the 
ship to the lighter, to the pier, and to the railroad car. or vice versa. 

In spite of the success of the company in greatly reducing its cost of cargo 
handling by the new system, the universal adoption of the lift truck and the 
skid method is confronted with serious drawbacks: (1) It can be used effec- 
tively for uniform cargoes only. Mixed cargoes in different containers can not 

> Siern. Boris. Cnrco I In roll Inc nn*l longshore Labor Conditions. U. S. Deportment of 
Labor. 1032. Government Printing Office. 
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be easily handled on the skids; liesides. Ilic sorting and elassifying ««f the 
commodities nullify inosl of tin* eeonomies elTeri«*d by the skids. C_’ ► Tin 
numerous empty and loaded skids oerupy too nnn-h s|iaeo in Hu* shed of Mu 
pier. Even tin* larger piers soon find llieuiselves «-ongested with these skids 
while the average and the smaller piers, width predominate in tins eoimiry 
cun not possibly find the noeossary >paee for a sueeessful applieat ion of tin 
lift truck and skid system. 



Figure 3. 


-Tlerlnr or hl c h-llft derating platform truck. 


pounds' but the average 1 truck “in up^feJoS) 
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general types: Single lift, and multilift or telescopic. The single- 
lift type usually raises its load to a height of about 5 or 6 feet, whereas 
the telescopic type can elevate its platform to about 1) feet. 

Cranc-t y pe platform truck . — Essentially a four-wheeled platform 
truck with a crane installed either permanently or temporarily at 
one end; particularly suitable for handling heavy weights (fig. 4). 
The cranes in common use are either hand- or electrically-operated 
and generally are capable of lifting from 1.000 to 10,000 pounds. The 
boom is equipped with a swivel base which permits it to swing 135 
degrees each way, or to a position on either side well past a right 
angle to the body of the truck. The load is carried on the hook or 
is lifted by the crane to or from the truck platform and carried on 
the platform. These trucks not only enable cargo to he moved 
rapidly, but also assist in piling it rapidly on the pier. 



Figure 4.— Crane tmek pllln* roll* of paper. 


FORK OR IJrr TRUCK 8 


Fork trucks, sometimes called lift trucks (as arc also the elevat- 
ing-platform type of truck), are here considered separately from 
platform trucks because they are of a radically different type 
!,f construction. The fork truck does not carry its load on the body 
or platform of the truck, but on a special support or mast mounted 
on the front of the truck (fig. 5). At the bottom of the mast, and 
projecting forward from the truck arc the forks— two bars parallel 
!„ the ground. In lifting a load, the forks are run beneath a loaded 
s kid or pallet, and the mast is raised and tilted slightly back wind to 
hold the load securely. The load is then carried lo its destination. 
Some of these trucks intended for handling lumber, steel, and othei 
heavy loads have capacities of up to 20,000 pounds, but the trucks 
in General use usually have capacities of about 4.000 to G.000 pounds. 

Fork trucks are also able to tier cargo on the pier. A separate 
motor elevates the forks so the load can be lifted for 0 feet or more 
•ind placed on top of other loads already in place on the pier. In 
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tiering goods, the load is first elevated and then flu* mast is filled for- 
ward to release the loaded skid or pallet and place it on the slack. 

Fork trucks are used on the floor of the dock and are also employed 
for transferring cargo to the interior of ships that are loaded through 
side ports. The latter operation is discussed in the chapter on Load- 
ing and Unloading Equipment and Methods. 

There has recently been developed a fork truck, which has an upper 
“jaw” extending forward from the top of the mast over the load. 
The function of the “jaw” is to hold the load down in place, so it 
will not be bounced off or shaken out of alinement while being trans- 
ferred. When the fork has picked up a pallet under a pile of goods, 
the trucks lifting mast is set in motion by means of a lever at the 
drivers right hand. The load then moves up until the upper “jaw” 
contacts the top of the pile. Then, with a self -compensatory spring- 


Flfur. 5,-F.rk .n,C „„„. rlor ^ 

lrannomt^ e,1 ^d“^^ e n h k p X^ S 'vf7 .T*'' to kpp ? <hc ■ 

machine to its destination 1 ' 50 c <ho °l K ' ral01 ' 'I ' ives 

lat^" , lo adTper trip, alfows^a^or 7raVel S and doeF nontof C! "' ri,lge 
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end of his trips. The upper “inw” or cr?5 * * tru . ck on the sta <*i 
able when the truck is needed fcr hand^oi^ 

THE TRACTOR AND TRAIT .ER SYSTEM 

el^ricalj trwtor" 2 (fig ' 1 

or four wheels, puds a number offnnr wi. H }*ith either tin 




MODERN* SHIP STOWAGE 


Figure 6— Tractor and trailers transferring flour from apron to pier «hed 
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It lias been demonstrated in a number of operations at. diflerenl 
piers that where “less-carload” * and package freight, are to he 
handled at steamship clocks in the loading and discharge of vessels and 
the movement of freight to and from railroad ears at steamship 
terminals, tractors and trailers of the proper design and construct ion 
in the proper amount and operated under the proper method may 
effect considerable savings in the cost per ton, savings in the time 
required for the operation, and savings in the OS&D (overs, shorts, 
and damages). They are usually employed to host advantage when 
pallet loads arc to he transported a considerable distance, fork trucks 
being used when the distances arc not so great. 


Flrure 7.— Unit carrier delWerioc lumber to thlpsidc. 


UNIT CA MURKs 


handling lumber* (fig! h ( ^ < }™fi ts '™ k Jj? s 1 *-on designed for 

type, and arc now used at some nor,, Zl f ",' C so 1 ca,l «l “si raddle” 
bulky heavy cargo, as well as for linn her I M< T ??,* ler ln "£ l,n< * 
to assembling in unit loads and because . r< '“ (l ‘b' lends itself 

assemble it in definite-size packages or lomR* '* ■'* ™, nvi ' ni ‘‘"' lo 

by. the unit carrier utilizes this hot t principle employed 

pent to another is piled in .redclerm ^'' *° b ,°- ,noved W» one 
cross-pieces or cross-bolsters. The en^r ir if 1 ,"- V ,°n two »>etal 
up by lifting the Se^^ 
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The operation is simple in the extreme, the lumber being picked up, 
transported, and lowered at its destination without the driver of the 
c arrier leaving his seat . Carriers of this type are built with capacities 
ranging from 3 to 20 tons and can consequently be furnished for 
handling many types of transfer and material handling operations. 

PORTABLE CONVEYORS 

Portable conveyors of the endless-belt type and the screw type 
(figs. 8 and 9) are used on a number of modern United States piers 
for piling or stacking cargo. These pieces of equipment are espe- 
cially suited for handling bagged or other uniformly packaged com- 
modities. Portable conveyors are also used for loading and unloading 
and their employment in this connection is referred to in chapter II, 
Loading and Unloading Equipment and Methods. 



Flrur« stacking coffee on the pier with a portable coneeyor of the endlCM-bclt typ' 


USES OF HAND AND POWER EQUIPMENT FOR DIFFERENT CLASSES 

OF CARGO 

The application of the various types of equipment available for 
handling miscellaneous cargo on the dock depends in large measure 
upon the specific nature of the goods to be moved. The objective to be 
achieved is the development of the best and most economical method 
of handling each particular class of cargo on the particular pier at 
which the operation is to take place. This involves consideration of 
the construction of the pier, the construction of the ships to be loaded, 
and the kinds of cargo that most commonly pass over the pier. 

According to a study made recently by an executive of one of the 
major materials-liandfing-equipinent companies, miscellaneous gen- 
eral cargo, for practical purposes, may be divided into four general 
classes, as follows: 
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(1) “Less- car load" freight consists for (lie most part of relatively 
small packages, wooden boxes, fiberhonrd carious, and the general run 
of mixed commercial merchandise. 

(2) “Carload” freight consists of large lots of uniformly packed 
merchandise, whether in wooden boxes, hags, tiberboard cartons, bar- 
rels, or other containers, which can Ik* kept together. 


fi(ur. ta „ td c „ t0 bT lcr .„. trpt por ,. blf convtjo[ 
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‘■affl wtton.w.iste paper, and burlap ’ S " <1 ' i,s 
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The methods of handling these four classes of cargo, as shown by 
experience to he suitable under conditions existing at many piers, are 
as follows: 

Cl ai 8 1 . — Miscellaneous light-weight cargo must chiefly be moved horizontally, 
the need for separation and classification of individual shipments tending to pre- 
vent high tiering. Satisfactory equipment for horizontal movement consists of 
tractors and trailers and fork trucks, supplemented by hand trucks. For loading 
and discharging, power belt conveyors or gruvity roller conveyors are used where 
practicable. 

Class 2 . — Carload freight may also be well taken care of by means of tractors 
and trailers for the horizontal movement. If storage is necessary, and particu- 
larly if floor space is at a premium, this class of cargo may be put on pallets, 
moved horizontally by trailers, aud then tiered by means of a fork truck. It may 
also be handled by platform lift trucks of the elevating platform type, particularly 
if kept in storage for a relatively short time, in which case a number of platforms 
that might be used elsewhere will not be tied up. 

Class S .— Heavy concentrated cargo can usually be well handled by fork trucks, 
owing to the nature of the packages. 

Class — Heavy, awkward-to-handle cargo frequently requires a crane or a 
crane truck, either to pick up the packages and place them on proper trailers for 
a horizontal movement, or in some cases for transportation from one position to 
another by the crane or crane truck. It can also be conveniently handled by 
means of fork trucks. 

Some coastwise steamship companies, whose vessels load through 
side ports, economize by placing cargo, when received at the dock, on 
the pallets used with tlic.r fork trucks, then transferring the loaded 
pallets directly to the ship when loading commences. I he loaded pul- 
lets are then icept on the ship and carried to destination, where they 
are unloaded onto trailers by a fork truck working in the ship 

Other steamship companies, whose vessels are loaded through 
hatches, sling loaded trailers and skid platforms from the apron of 
the pier into the ship, thus saving the time and the extra handling 
that would be involved in making up a draft in a sling, lhese load- 
ing methods arc referred to in greater detail in chapter II, Loading 

and Unloading Equipment and Methods. 

An effective combination of two types of power equipment lias 
been developed at Cristobal, C. Z, where a good deal of cargo is 
transferred from one pier to another. Here, the tractor and trailer 
system is used in combination with elevating platform lift trucks 
and skid platforms. Cargo to be loaded on a s up is lust placed on 
a skid platform; the platforms are then placed on trailers and arc- 
carried to their proper piers. There the lift trucks remove the skid 
platforms from the trailers and deliver them to the ships to be loaded. 

HANDLING CARGO DISCHARGED FROM THE SHIP 

Handling inward general cargo discharged from a large ship is 
freouentlv a much more complicated procedure than handling an 
outward cargo. This is largely because the inward cargo must 
usually be sorted according to marks and consignees, so that all tne 
•roods in each individual lot may be put together in one place or pile. 
If errors arc made or if adequate space is not available, and one con- 
signment is piled on ton of another, it is necessary later to break out 
these piles and move them about the wharf. 1 his is all waste that 
should be eliminated through proper organization and planning, ana, 
where possible, proper wharf design. 
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When (here are thousands or even lens of thousands of packages 
or pieces of inward cargo, as is frequently (he case, (he marks or 
labels of which have to be individually inspected, the magnitude of 
the operation and the possibilities for delay in its execution may 
readily be imagined. 

Following the sorting of the cargo, the principal movements are: 
(1) The delivery of goods to railroad cars; (2) to trucks; (3) to 
lighters: or (4) to a warehouse adjacent to the pier. The placing 
of the cargo on the dock must be done with the further movement 
or disposition of each particular consignment in mind. 

As a rule, inward cargo is sorted and classified immediately after 
the sling load is landed on the apron of the pier. The small area 
under the ship's hook on the apron of the pier is, consequent I v. one 
of the key points in determining the rate of discharge of miscellane- 
ous cargo. While the dock crew is occupied in sorting a sling load, 
the hook of the ship either stands idle or hangs over the deck of the 
ship with another load of cargo ready to be lowered onto the apron. 
The speed of discharge will vary, therefore, according to the speed 
with which each sling load is sorted and removed from the apron 
to its further destination on the pier. 


SPEEDING UP THE SORTING OF INWARD CARGO 

It has been asserted by competent terminal engineers tlmt sort in- 
of inward cargo costs hundreds of millions of dollars yearly 1 and 
when ships time and al the other cost factors involved are taken 
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consignments. With block stowage of this type it is 
make up sling loads inside of the ship so that each draft 
packages bearing the same mark. No sorting then has 
on the apron, and an entire draft can be taken at once to 
previously selected for it on the pier. 


possible to 
will contain 
to be done 
the position 


CHAPTER II 


LOADING AND UNLOADING EQUIPMENT AND 

METHODS 

Cargoes transported by water are of two kinds— bulk cargo, solid 
or liquid, such as coal, ore, grain, sulfur, or petroleum, all of which 
are shipped in bulk without containers, and general cargo, which 
consists of miscellaneous goods packed in boxes, bales, bags, barrels, 
drums, etc. General cargo may also be classed as mixed cargo, which 
is made up of numerous different* commodities differently packed, 
and uniform cargo consisting of a single product each unit of which 
is packed in the same manner as the others. Cargo of the latter 
type would be. for example, case oil, paper, bagged sugar, rice, coffee, 
or flour. Such cargoes frequently move in shipload quantities. 

BULK CARGOES 


ml Ci ? aI ar <: usua % loaded by means of mcchani- 

iwSIff tk SpeC,a \ ]y d f SI £ ned to , handle tlie particular commodity 
tvno ^ • T us ' coal a P d ore ar « loaded by car dumpers of various 
types, grain is poured into a vessel through loading spouts, and oil 
P?‘ I ?l >ed . into a looker through flexible pipes. Other types of 
specia! equipment unload these cargoes in all major ports. speed 

and tho n §o a wa^ n !vh d,ne dc P ei \ ds . ch i cfl y upon the equipment Esed 
5?A„Mk 1 ? rhe , n . r *l mred > w done chiefly by trimmers who 

tr L ^ y T eCn i y u Sh,p ? officers - Since is a very specialized sub- 

ail ’in ?hc preset bul - k *"¥*? is dramed in de- 

f*in«i Kiiiir prcsent volume. Discussions of the stowage of the priii- 


CARGO 
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men are thoroughly familiar whh *?° nom l es can *>? effected if these 
general cargo rapidly and S afelv meU ! ods of idling 

9}e efficient loading, ^towirig and diJtar^m pr i nciples jnvolved in 
discussed in the following pf^es dl schargmg of general cargo are 
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In discussing the work of loading and stowing a cargo vessel, 
Annin 1 points out: 

The interests of the ship’s operators and the stevedores, while not identical, 
are similar. The operators wish the greatest possible amount to be loaded in the 
least possible time, because the cargo is paid for by the ton, while the ship 
costs them a considerable amount each day, and every day that it is delayed 
is clear loss. The stevedore's interest is the same, because, while he is paid by 
the ton. he pays his men by the hour; in other words, he is om piece-work, 
while his men are on a time basis • • •. This necessity of keeping his 
gangs working often brings his interests and those of the operators into con- 
lliet, for it will sometimes impel him to take small stowage, such ns boxes of 
dried fruit or condensed milk, and stow it all together, because it is the only 
cargo available, much to the annoyance of the operators, who have been hold- 
ing that cargo for the express purpose of using if for beam filling. The oper- 
ator has to watch for this trick, which • • • is known as "stealing the 

small stowage." 

The great bulk of the general cargo moving in foreign, coastwise, 
and intercoastal trade is of the ‘mixed or miscellaneous type, com- 
prising numerous packages or pieces packed in many different kinds 
of containers, which must generally he handled individually or few 
at a time. These packages are transferred from the pier to the ship 
either by way of the ship’s hatches, which is usual in most foreign- 
going and intercoastal shipping, or by way of side ports, which is the 
customary method in the coastwise trade and in the Great Lakes 
“package freight” trade. Many passenger liners and intermediate 
passenger and cargo liners also load cargo through side ports as well 
as hatches. It should also he noted that some commodities, such as 
lumber, are frequently carried on deck, and the problem of trans- 
ferring such goods from pier to ship and vice versa does not, accord- 
ingly. involve passage through a more or less restricted opening, 
such as a hatch or a side port. 

LOADING AND DISCHARGING THROUGH HATCHES 

Loading and discharging through hatches is the common method 
of loading and discharging general cargo carried by oceangoing 
vessels. Several methods of transfer are employed, as follows: 

By means of ship’s gear exclusively: (a) Whip nr single-full and skid system 
(using one winch and one boom, with Inclined skids or plunks) ; (b) double 
whip or split-fall system (using two winches and two booms) ; (c) burton 
system (using two winches nnd two Imoms) ; (d l union or married-fall system 
(using two winches and two lioomsl ; (e) ship’s deck cranes. 

By means of ship’s gear used in conjunction with cargo masts on tne piei 
and pier winches. 

Bv means of quay cranes. 

Bv means of floating cranes (chiefly for heavy lifts). 

By means of specialized equipment. 

TRANSFER BY SHIP'S GEAR 

In United States ports the most common method used for loading 
and discharging general cargo is by means of the ship’s own gear or 
tackle. This is in marked contrast to the general practice in most 
European ports and in many major ports of the tar East and aoutn 
America, which are generally equipped with overhead or gantry cranes. 
These are used almost exclusively for handling cargo from pier to 


■ Annin. Robert E. Ocean Shipping The Century Co.. New York. 1020. 
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ship and vice versa, the ship’s gear being employed only occasionally 
in a supplementary manner. 

Ship's "ear is used for loading and discharging general cargo at 
most of the smaller foreign ports, such as those of the West Indies, 
the West Coast of Africa, and the numerous relatively small ports of 
South and Central America. In many of these (sorts cargo is trans- 
ferred from or to lighters while the ship is anchored oifshore or in a 
roadstead. During rough weather, when both the ship and lighter 
are rolling and pitching heavily, the operation is difficult in the ex- 
treme and there is considerable danger of damage to cargo unless the 
men operating the ship's winches and those directing them are skillful 
and seasoned in their work. 
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being handled. The heavier the load, the greater the number of turns 
required to provide the needed friction to keep the fall from slipping 
around the drum and losing its purchase. 

From the drum, the fall usually leads upward to a block attached 
to or near to the heel of the cargo boom served by the winch. Passing 


Figure 11. — Ship's gear on one of the new Maritime comm.ss.on 

i rough the block, the fall extends along the under side of the boom 
, a second block attached to the outer end or peak of the boom. It 
as<es through this block and. when the boom is hoisted into position 
, handle cargo, the fall drops vertically from the second block, 
;» her into the hatch opening or onto the apron of the dock, dependin 0 
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upon the position of the boom. Sometimes the fall runs from I In- 
drum of tie winch to a block fastened to the deck, and from it to 
the peak o the boom. 

Winches may be driven either by steam from the ship's boiler room 
or by electric motors. Many improvements in design and con.-t met ion 



Figure 12 — The wlochman. 
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interfering with the smooth operation of the winch. Speeds of opcra- 
tion and lifting capacity have also been increased in many cases. 

Careful operation of winches by experienced men is most desirable 
in order to avoid unnecessary strains that may cause breakdowns and 
repair bills (fig. 12). This is a matter which ship’s officers should 
watch, and, if the stevedores men at any port mishandle the ship’s 
winches, they should be replaced by more experienced men. 

One source of trouble with carefess operators is that, when starting 
to hoist a load, they may run the winch at full speed with slack in 
the fall or runner. When the slack is taken up there will obviously be 
a heavy jerk that will impose a sharp, heavy strain on all the gear 
involved — winch, fall, blocks, and booms. Another cause of trouble 


Figure 13.— The whip (or single-fall) and skid system being used for loading cotton at Now 

Orleans. 


is the sudden application of the winch’s foot brake while a load is 
being lowered. This is often done and always causes a jerk and a 
sudden, heavy strain. The “whipping” caused by cross breaking or 
bending stresses — especially when the boom is slung outboard — is 
increased when the inevitable jerks, due to the cranks of the winch, 
synchronize with the natural vibrations of the boom. The careful, 
experienced winchmen will watch for such excessive vibrations and 
will slow down the winch until vibrations have spent themselves. 


WHIP <OR SINGLE-FALL) AND SKID SYSTEM 


The simplest method of using ship’s gear for loading cargo is to 
employ one winch and one boom with its attendant fall, together with 
an inclined skid leading from the pier to the deck of the ship (fig. 13). 
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The boom is placed so that its peak or outer end is directly over the 
hatch opening. When the cargo draft or sling load is made ready on 
the pier it is brought to the foot of the skid, and the hook on the end of 
the fall is hooked onto the draft. The winch is then started and the 
draft is dragged lip the inclined skid and over the bulwarks. It then 
swings over to the hatch by its own weight. The winch is reversed and 
lowers it into the hold. To prevent the draft from swinging from side 
to side a worker on the deck of the ship steadies it by means of a rope 
attached to the hook, or by a guide line thrown around the fall just 
above the hook. When the draft is landed in the lower hold or ’tween 
decks the hook is released; the deck man pulls it up by means of 
the guide rope, and throws it back to the pier for the next draft. 

With seasoned workers, considerable speed can be attained in load- 
ing cargo by this method, which at some ports is called the “whip,” 
and at others the single-fall and skid system. It is only suitable for 
loading, and is likely to damage many claxes of cargo. The method 
is widely used for loading cotton at New Orleans and other southern 
ports and has proved satisfactory for this purpose. 

TUG DOUIILE -Wllir OH SPIJT-FAU. SYSTEM 


A somewhat faster way of working cargo is provided by the 
“double-whip” or “split-fall” system, which is extensively used at 
United States and European ports. Two booms and two winches 
arc employed, one boom extending over the hatch opening, the other 
oyer the apron of the pier. In loading, the draft is lifted from the 
pier to the deck of the ship by the boom and fall extending over the 
pier. As soon as the draft is landed on the deck the hook is released 
and thrown back on the pier. The hook attached to the other fall is 
then hooked onto the draft, which is lifted clear of the deck, swung 
over the hatch opening, and then lowered into the hold. In dis- 
charging, the movements are reversed. 

This system is widely used for the handling of bagged cargo, also 
tor copper ingots, pigs etc., and many steamship companies have 
tound it t lie most rapid and satisfactory method of working miscel- 
aneous general cargo. The port captain of one of the long-estab- 
lished American steamship lines states that, in his experience, this 
system will handle five sling loads of cargo in the same length of 
time that three slmg loads can be handled by the “married-fall” system. 

THE BURTON SYSTEM 

In the so-called “burton system,” the “burton man ” as the deck 
n , t n bn S h USU: ‘ V Ca ll? d \ t, ! r ? WS th ? hook of l, “* second fall (attached 
o he on!!' °T - G ' a,ch T m " ?) ar <»>”d the first fall (attached 
while P ? e,,<1 l ‘ n? °'ri t 'i c f P , °r), and thus unites the two falls 

• . the draft is being lifted from the pier. The fall servinp- the 

pier is called the burton fall. The draft is raised above the bulwarks 

and ( ! 0Wn ( J U0U2h hatch "opening by 
mil V of t l hp , tw ? "-inches. Just before the draft is about 
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THE UNION OR MARRIED- FALL SYSTEM 

The union or married-fall system is the one most commonly em- 
ployed lor both loading ancl unloading cargo with the ship’s gear. 
It is sometimes called the “yard-and-stay” system, and in England 
is referred to as the “union-purchase” system. It is also referred to 
as bur toning. Two cargo booms and two winches are employed (fig. 
14). One boom extends over the hatch opening, and the other is 
swung out so that its peak is over the apron or edge of the pier. 
I lie ends of the two falls are brought together and terminate in a 
single hook. 

In loading cargo, the fall operating from the boom over the ship’s 
side lifts the draft to a point above the ship’s bulwarks. The fall 


Figuro 14. — The union or married-fall ayatem tranvferring cargo athwartahlp from pier to 

hatch opening. 


on the boom over the hatch is then taken up on its winch, while, at 
the same time, the other fall is slacked away. This joint operation 
brings the draft over to a point above the hatch opening. Both 
winches are then reversed and the draft is lowered into the hold. 
When discharging cargo, the movements arc reversed. 

This system is used in nearly all United States ports, but is, per- 
haps, most commonly employed at west coast ports. In many cases, 
the two winches are operated by one man, and the three movements 
involved — lifting t lie draft from the pier, swinging it over above the 
hatch, and lowering it into the hold— are carried out so smoothly 
and rapidly that they arc practically merged into a single continuous 
movement . 
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SHIPS' DECK CSAKES 


Figure 16.— Pier equipped with cargo masts or cargo beam. 
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Some ships, though relatively few in number, arc provided with 
power-driven revolving cranes that are installed on deck between the 
hatch openings and the bulwarks, usually near the corners of the 
hatch openings. In certain cases, such cranes are useful adjuncts to 
the ordinary ship's gear, but they are somewhat expensive to install 
and occupy a certain amount of useful deck space. Generally, they 
are fitted on more or less specialized ships, such as coasting vessels 
that arc fitted with hatches and other ships that make short -distance 
voyages. Frequently they serve only one or two hatches, such as 
those closest to the amidships superstructure, while the ship's booms 


«nd winches handle cargo from (lie other hatches. A typo of dock 
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TRANSFER BY SHIPS GEAR AND CARGO MASTS ON THE PIER 
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length of the* structure, close to the beams. From this catwalk, 
workers can shackle stirrups to which blocks are attached in holes 
that are conveniently spaced at 2- or 3-foot intervals in the beams. 

A fall or whip passes through each block. One end of the fall 
leads downward to an electric winch on the pier. The other end of 
the fall is usually “married” or joined to the end of a fall operated 
by one of the ship’s booms and winches. Thus, drafts are loaded or 
discharged by the joint operation of the pier winch and one of the 
ship's winches. There are three movements, which are the same as 
those involved when the union or married-fall system is employed, 
using two ship's booms and two ship’s winches. When loading,* the 
draft is lifted from the dock by the pier winch. The ship’s winch 
then moves the draft inboard, while the pier winch at the same time 
slacks away. The draft is then lowered through the hatch opening 
by the ship’s winch, operating in reverse, the pier winch slacking 
away simultaneously. In discharging, the movements are reversed. 

One of the advantages of using cargo masts in conjunction with 
the ship's gear is that only one ship’s boom is required at each hatch 
for loading or discharging. As a consequence, the second boom and 
winch can be used, if required, for handling cargo to or from lighters 
lying alongside. In some cases, two pier winches are used to operate 
both the fall and the burton for cargo being transferred to or from 
the pier, and. when this iv done, the ship’s winches are left entirely 
free to be used to handle lighter cargo. The cargo mast also makes 
possible a wider range of action than the ship’s gear alone. For 
example, cargo can lx* transferred between ship and pier, even if the 
ship is separated from the pier bv lighters, loaded either with bunker 
coal, fuel oil. or cargo. Furthermore, cargo masts are of value on 
piers that have two stories or decks, on both of which cargo is 
stored. With the aid of a cargo mast, freight can readily be trans- 
ferred directly between the second story and the ships hold, thus 
eliminating a great amount of handling. Cargo masts also make it 
possible to handle long steel and similar cargo more safely and more 
economically when a ship is equipped with short booms 

On many of the older piers in some United States ports the apron 
or stringer is so narrow that when ship’s gear alone is used there is 
continual danger that sling loads of cargo being discharged will 
swin" out and strike the wall of the pier shed, possibly damaging 
some of the goods. The use of a cargo mast eliminates this hazard 
to a very large extent. Also, when it is raining, it is much easier to 
land cargo directly inside the pier shed, protecting it, with a cargo 
mast rather than with ship’s gear alone. 

TYPES OF SLINGS 

For many years the most common device used for making «ip 
<1 rafts of cargo to Ik* loaded or discharged was the rope sling. How- 
ever. in recent years, a number of other types of slings have been 
developed to simplify and expedite the transfer of cargo and at 
the same time reduce the amount of damage occurring during the 
transfer from pier to ship or vice versa. 

Rope stint /. — Frequently used for drafts of boxes, bales, barrels, 
etc. (fig. 16)*. It is made from a length of rope, usually between 
12 and 21 feet long, with the ends spliced together to make it end- 



LOADING AND UNLOADING EQUIPMENT AND METHODS 41 


less. The sling is laid on the floor of the dock or the ship’s hold 
and the cargo is then piled on it to a convenient size or weight, 
usually from 1.000 to 1.500 pounds. Care is taken to have one end 
of the sling considerably longer than the other. The long end. 
called the “rove,” is then passed through the shorter end, which is 
known as the “bite.’’ The rove or long end is put on the ship’s hook 
and, when the draft is lifted so the sling is taut, a longshoreman 
drives the bite down tight on the rove with a piece of dunnage or a 
short piece of pipe kept at hand for this purpose. 

Wire slings . — Of the same design as rope slings, and arc sometimes 
used for heavy packages, such as boxed automobiles or machinery 
Frequently two slings are required, one around each end of the coil- 
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gathered together and fastened to the hook. Net slings are used for 
small packages of miscellaneous sizes and shapes. These should have 
sufficient strength to resist the pressure of one package against 
another, which is inevitable when the corners of the net are drawn 
together and the draft is raised or lowered. 


Figure 17 —Cargo net being used to transfer bagged cargo. 


Cant hooks .— Chiefly used to handle barrels (see fig. 18). UsuaUy 
consist of four hooks arranged in pans I wo barreds an- lifted .at 
one time, one hook at each end of each barrel Cant hooks inw 
sometimes used on wooden boxes, but they arc not to lie recommended 
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for this purpose. There is too much danger of the hooks loosening 
or pulling off the cleats of the box beneath which they are hooked. 

Chain slings . — Frequently used for transferring such products 
as pipe, rails, and structural steel (fig. 19). A single chain sling 
consists of a length of chain with a ring at one end and a hook 
at the other. The chain is passed around a bundle of pi|>c or similar 
material about one-third of the distance from one end, and the hook 
is caught around the standing part of the chain. The ring is then 
placed on the hook of the fall and the load is hoisted. The pipes 
hang almost perpendicularly and. in this position, can be lowered 
into the hold and swung toward the stowing point more easily than 
if they were in a horizontal position. 




Figure W-C.nt hook, being u.ed to tr.n,f c , bnrrcl,. 
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Figure 19. — Chain sling being used for loading tin plate. 
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tlio ropes of the bridles can pass, arc attached to each bridle. When 
the sling is loaded, the angle irons arc placed on the upper corners 
I* i ie . con * n ' ners on the top of the draft, holding the packages 
irmly m place and distributing the pressure of the bridles over a 
large surface. 


Trailer*, skid platforms, and pallet *.— Frequently used as plat- 
forms in the transfer of cargo from pier to ship. When these pieces 
of equipment are used, they are usually fastened to the hook of the 
fall by means of two stout wire or rope slings, one passed under each 
end of the load. 
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ECONOMIES EFFECTED l«Y USE OK SPEClAIJ.Y DESIGNED SI-1 NOS 

The results obtained by one well-known American steamship com- 
pany by developing and applying suitable specially designed slings 
for loading and discharging its foreign-trade vessels are worthy of 
note. During a period of about 5 years, nearly 20 pieces of equip- 
ment, all simple in construction, were devcloi>ed and put into use. 
The employment of these aids to cargo-handling, according to the 
company, reduced claims for damage to import and export freight 
more than 7.3 percent, and reduced time of loading and unloading 
nearly 50 percent. 

Prior to the introduction of its new equipment, the company had 
used rope slings for most of its loading ami unloading operations. 



Flcurc 20. Airplane or platform sling 
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permanently attached bridles. The platform is 5 feet long and 2 
feet 10 inches wide. Movable spreaders made of narrow board are 
placed on the slings n( each end to keep the ropes apart and thus 
lessen twisting, as well as reduce pressure on the load. 

With this platform the weight is well distributed over all the lower 
layer of bags, instead of being forced down on the bottom one or two 
bags, as when a rope sling is used. The platforms are placed on 
platform trucks, rolled to the stack in the warehouse or on the dock, 
the bags piled, and the truck sent to shipside, where the lifting tackle 
picks up the slin" and moves it inboard at about twice the speed pos- 
sible when handling a simple rope sling. Sugar, coffee, soda ash, 
salt, beans, potatoes — in short, practically all bagged cargo is loaded 
and unloaded with these platforms, which arc also used for plate glass 
in small sizes, and other commodities. It is stated that damage to 
bagged cargo has been reduced about 40 percent, and the quantity 
lifted at each movement increased approximately 30 percent. 

If the sacks are larger than usual, or the commodity much heavier 
than usual, “widc-board” slings arc used. These are platforms made 
of three wooden strips, each 7 feet long, 4 inches wide, and 2 inches 
thick, with similar strips, 3 feet long, bolted across at each end and 
in the middle. With these, 9-foot wire bridles are used, which carry 
wooden spreaders 3 feet long, that is, with a length equal to the width 
of the platform. In addition to bagged cargo, these slings have been 
found of value in handling canned goods and other case goods. 

These slings not only are easier and faster to load in the warehouse 
or on the dock, but they can bo handled more rapidly by the ship’s 
gear because there is little danger of slipping, and twisting is largely 
eliminated. Also they arc more easily and more rapidly unloaded 
when they reach the floor of the hold. There they can be either 
dropped flat on the floor or set on dollies to be run to any part of 
the hold for stowing. 

For the handling of cement and wet salt, boards 4% feet long, 1 foot 
10 inches wide, and 2 inches thick, with 2-inch cleats the full width 
of the under side at each end, are used. These have 5-foot wire- 
rope bridles, brought together so that the ship’s hook engages a loop 
in each at the top. In these platforms the floor boards are placed 
close together, and they are handled on small four-wheeled platform 
t lucks, which can be drawn by one man or pulled in a chain by a 
tractor. . 

Another solid board platform is the so-called “soda-ash*’ sling, 
5 feet 4/ 4 inches long, by 2 feet 5 inches wide, and equipped with 
equal-length wire rope bridles, G feet long, anchored into the four 
corners and meeting in two loops at the top, so the ship’s hook can 
engage them easily. Heavy loss was sustained annually by the steam- 
ship ""and warehouse companies moving soda ash, because of the 
breakage under the old method of using rope slings. More than this, 
the asl7, falling on the steel sides and deck of the ship, injured the 
metal as soon as it became wet. , 

One of the larger platform slings of the airplane type used in the 
handling of general cargo, and especially of large packages, furni- 
ture Stoves, and similar commodities, consists of a platform made 
* of live longitudinal strips, each G feet 5 inches long, 4 inches wide, 
and 2 inches thick, bound together by two cleats, each 4 feet 4 inches 
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Ion", 4 inches wide, and 2 inches thick. Around this platform runs 
a run, 3 inches high and 2 inches thick, held in place, with iron 
clamps placed at frequent intervals. Wire rope bridles, 8 feet long, 
are attached to the sides, about 15 inches from each end. These 
platforms are carried on large, flat hand trucks or dollies, especially 
devised for their transportation, and move approximately twice the 
amount of general cargo that can be handled in the same length of 
time when rope slings are used. 

Larger, and also smaller, sizes of this type of platform were built 
by the steamship company in question, but experience showed that 
the particular dimensions cited were best adapted to the widest 
variety of cargo. 

Short lengths of structural steel, short pipes, water-heater tanks, 
tubin", round tiling, and similar commodities also can be handled on 
this sling, as well as packaged goods of all kinds. Owing to tho 
placing of the bridle-ends well back from the ends of the platform, 
there is no weakness in the middle, in spite of the length of the plat- 
form. Barrels that bulge at the middle, such as those used for 
molasses, wine, sugar, or barreled china and glassware, are placed, 
three at a time, on one of these platforms and transferred to the 
hold or tween decks \\ ith a ro|» sling or cant hooks, only one 
or two barrels could be handled at a time. Obviously, whenever one 

a‘° n fi ^" S T r re * l '! ncs , us ,l nuch cn, S° was previously 

For V? i f loadln .S and , unloading may be materially reduced. 

For metal drums, such as those commonly used for gasoline kero- 

Thfft rnnkfet® P® ,nts * anmher •pceial platform sling has been devised. 
Th s consists of a solid platform 7 feet long, nt feet wide and G 
inches thick, with three cross-cleats, G inches wide and 2 inches thick 
on the bottom. This carries 8-foot wire rape bridles. On the n at-’ 

°^’ ; ? I,1 ; dnCal d , rums 4 tl,at do not bu, S e at the center, can belaid 
on 1 en; s ,des one d eep, for as many as will fit the length of the slin 


OI tn ? tn,cks and many heights were tried—f.nm 
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For smaller and narrower pieces of steel and iron, “side dogs” with 
rings through which a moving chain passes are used, the whole being 
hooked to t lie ship's tackle. 

For still smaller pieces, for structural steel of short lengths, and 
for other similarly heavy and hard commodities, two special platform 
slings were devised. The larger of these, known as the “sheet-iron 
hoard,” is 9y> feet long by 4 feet wide, and is made of three longi- 
tudinal strips, each G inches wide by 2 inches thick, fastened together 
by four cleats, each 4 inches wide and 2 inches thick. One of these 
cleats is bolted on. transversely, at each end. The other two are set 
in the same manner about 1 foot in from each end. Rings at the 
ends of these inner transverse bars engage 10-foot wire rope bridles. 
Sheet iron up to 3f* feet in width can be handled easily and quickly 
on this type of sling, a number of sheets at a time, where only one 
at a time can be picked up by alligator tongs. 

A narrower “sheet-iron board,” built the same way, but 12 feet 
long by 2 feet wide, also is used for small strips of sheet iron, short 
lengths of structural steel, reinforcing steel, pioe. tubing, and similar 
metal shipments. • 

For large and bulky packages of light weight, such as cotton waste, 
sacked and haled paper, empty cartons, and so on, another large 
board is used, somewhat of the same design as the large sheet-iron 
board. It is i) by 4 feet, with 10-foot wire rope bridles, held apart 
by 4- foot spreaders. Ten large bales of cotton waste can be handled 
at a time, as compared with two, or at most three, with a rope sling. 
Haled cotton is also loaded and discharged with this device, three 
to four bales being handled at a time, as compared with one when a 
rope or canvas sling is used. . „ , _ 

For iron pipe in long lengths, the narrow sheet-iron board, 12 by 2 
feet, is used as a sling. As a complement to the sling, a special pipe 
truck, with a flat bed, operated by one man or by a tractor, is em- 
ployed. This truck has a bed 7i/ 2 feet long by 4 feet 2 inches wide, 
made of 8-inch bv 8-inch timbers, with chocks and movable iron pins 
at each corner, to prevent the pipe from rolling oil. The truck also 
can be used for handling hot-water heater tanks, small boilers, largo 
tubing, and other materials of this class. The truck has four wheels, 
the forward pair turning beneath the body, so that the vehicle can 
be turned in its own length. Pipe can be laid on the narrow sheet- 
iron board placed on top of this truck, or can be picked up with a 
chain sling with two loops, according to how the operator prefers to 
handle it. The board, however, has several advantages, including 
elimination of much of the twist and sway, and ability to make a 
better landing in the hold. . . . ... 

A newsprint sling (fig. 21) has been developed which lifts the 
large and heavy rolls of paper evenly off the warehouse or dock flooi 
or the truck or car platform, without damaging the edges, and sets 
them down in the same manner. Two rolls are handled at a time, 
with a loop around each, the lifting line running up between the two, 
so that the weight is distributed evenly. Prior to the introduction of 
this simple device, much damage was caused by the pick-up of news- 
print rolls from one edge, or letting them down on one edge. Similar 
-lings have been devised for handling large objects suchns 'ans^ 
formers, weighing G or 7 tons, cement mixers, and other poi table 
machinery weighing from 10 to 17 tons. 
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Unboxed automobiles are handled today at many piers by means 
of two strong rope nets, each measuring about 6 feet long and 30 
inches wide (fig. 22). One net is passed underneath the automobile 
at a point just behind the front wheels, and the other net is passed 
underneath at a point just forward of the rear wheels. In some cases, 
the nets arc passed under the front and rear wheels. Wooden 
spreaders keep the nets from closing in against the automobile while 
it is being lifted. 

A special wire rope sling is also used at some piers. This sling 
ends in four large, flat hooks, the inner surfaces of which are curved 
to engage the curved inner surface of the felloe on the automobile 
wheel. These hooks are slung under each wheel of the vehicle, and 
the car is lifted to its place on the deck or in the hold. Each sling 
has a set of hooks for the different sizes and weights of motorcars 
and trucks, as well as a heavier set for tractors. For trucks, the 
sling may consist of 16-foot wire rope bridles, with flat hooks, and 
7-foot wood spreaders. Similar briales, with longer spreaders, are 
used for handling passenger cars, so as to avoid scratching. No 
spreaders arc used on the tractor slings, which, as a rule, are hooked 
under the axles. 


IMPROVEMENT IN SHIP’S CARGO-HANDLING FACILITIES 

Very important advances have been made in recent years in the 
construction of ships and in the character of their cargo-handling 
facilities to promote speedier loading and discharging and reduce the 
ship’s time in port. These improvements include the enlargement 
and widening of hatches, the lengthening of cargo booms, increased 
power and speed of winches, and removal of obstructions from, and 
enlargement of holds. Continued study is being given to these mat- 
ters by shipping men and their technical advisers. Suggestions for 
further improvements put forward by a well-known transportation 
authority are given below. 2 


HATCHES AND HATCH COVERS 

In new ships, economics may be obtained by providing hatches as 
long as the ship structure permits. In a trade where long lengths 
of steel or timber are carried, cargo handling is made more economi- 
cal by cutting back ’tween-deck hatches so that they arc longer than 
the main deck hatch openings. The hatches on the newsh.nsoftho 
Maritime Commission are long and wide, the largest hatch bcin * 
feet Ion" and 20 feet wide. It is much more economical in cargo 
handling and in ship’s time to handle long steel plates, structural 
steel and long timbers, through such a hatch than through a 36- by 18 
foot hatch on a- vessel of Shipping Board design built 20 years ago. 
f °It is Important that a shiX built for 

ir » n"s) at large hatches. This is true even when caigo masts a c 
provided on the terminal, because the ships may froquenth shift 
(nriniiink where cargo masts are not available. . . » 

kii^posts "(sfiort Sgl ^ 
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Two booms on each mast or kingpost, with an adequate number of 
winches permit working two gangs in a hatch; three gangs may be 
worked when the terminal is equipped with cargo masts. 

If a five-hatch shi > is not equipped to work two gangs on I lie large 
hatches, its terinina time is greater than that of the same type of 
ship so equipped. ■ the former cases, the ship works live gangs as 
a maximum; in the after, seven gangs, an increase of -10 percent. In 
addition, when gangs in the smaller holds, served by the. smaller 
hatches, arc finished, the inferior vessel can work only one gang on 
the hatches serving the large, holds and consequently departure is 
delayed. 

Provisions for doubling up at the larger hatches is desirable even 
when a ship is provided with side ports, because many kinds of cargo 
cannot be worked economically through the ports, and some not at 
all. The added cost of large hatches to the shipowner is offset many 
times over in the economies effected during the 20 -year life of the ship. 

Large hatches, however, accentuate the problem of hatch covers. 
The larger the hatch, the greater the number of hatch boards and 
strongbacks which must be handled every time the hatch is opened 
and closed. Progress has 1 >cpii made in modernizing hatch covers 
since the first paper in which Stocker participated was presented be- 
fore the Society of Naval Architects and Marine Engineers in 1930. 
Steel hatch covers of the pontoon ty|>c used on some of the new ships 
of the Maritime Commission reduce the number of pieces (strong- 
backs and hatch covers or pontoon sections) to be handled on the 
weather deck, from about 59 for a 50- foot hatch to about 10. This 
type of hatch cover seems to be better suited to a trade such as the 
intercoastal trade than sonic other types of steel hatch covers, be- 
cause deck loads of lumber arc carried, and often only a part of a 
hatch is worked because the other half is covered bv part of the 
deck load. 

In the ’tween and shelter decks, wooden hatch covers arc used 
in the new ships, but a big improvement is made in sonic vessels 
by providing wheels on the strongbacks, or jacks on wheels, so that 
the strongbacks may be rolled to the end of the hatch. This is a 
speedier and safer operation than hoisting these heavy pieces of steel 
with the ship’s gear. 

DOOMS 


When long lengths of steel and lumber are carried, as well as 

wnen there is frequent handling of cargo at terminals where there 

are two or more slnnside tracks, it is desirable that the length of a 

to thp H \ C ? ?*? 0t :,s possible. Long booms add little 

life^rMtw f h °wi ,p ’ bu J hc sa -’ m ? s in car £° handling during its 

usefS? onlv ™ e n ,he f C0 5 t ;. ev *P ,f extra length of the booms is 

useiul only a small part of the tune. 

SSi 3&S& 

steel anf'lnmw 1 such there is higher cost of handling 
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LAY-OOT OF DECKS 

The lay-out of a ship's deck is important, particularly if the ship 
is to carry lumber or other deck cargo. To permit carrying the largest 
possible deck load with the minimum of cargo-handling costs, the 
deck must be kept clear of all obstructions. Rigging, ventilators, 
vents, and sounding pipes should be placed so as to provide as clear 
a deck as possible, and winches should be on raised platforms. 

BELT AND GRAVITY-ROLLER CONVEYORS 


Conveyors have in many instances proved very useful and effective 
in loading and unloading uniformly packed general cargo, both 
through hatches and through side ports. It may be said that all 
conveyor types of transfer have the advantages of direct-line motion, 
as compared with the arc of a revolving crane boom, and usually 
provide for more continuous motion than the use of ship's gear. It 
must not be overlooked, however, in connection with all devices 
for rapidly loading ships, that the speed of transfer is limited 
by the ability of the workers in the hold to stow the goods. In 
discharging, the speed is limited by the ability of those in the hold 
to break out the cargo and feed it to the conveyors. Furthermore, in 
discharging, the speed with which cargo can be removed from the 
conveyor is of importance in determining the speed of the total 
discharging operation. 

The use of conveyors has been found by experience to be particularly 
adapted to certain established trades in which the average size of 
packages and other factors favor this method of handling. 'I hus, in 
the North Atlantic trade it has been found that approximately three- 
fifths of the average cargo from the United States to the l mted 
Kingdom can be handled from ship to quay shed by conveyors. This 
met lod has the advantage of good speed and it also avoids exposure 
to tie weather on the quay, as would be the case if the goods were 
deposited on the quay by the ship's gear. Sorting is done inside the 
quay-shed, as time permits, and without delaying the discharge of 

^At* a* United States port, canned goods are loaded through a side 
port with a portable belt conveyor at a rate 10 percent faster than 
for an adjoining gang loading the same commodity with the ships 


U Conveyors used for loading and discharging ships are of two gencial 
types— belt conveyors and gravity-roller conveyors. 1 he first type 
ffiir 03) has an endless belt that moves continuously in one direction. 
The belts are made from a number of different materials suitable 
for the handling of various types of commodities and for different 
types of operation. There are belts made of steel or wooden slats, 
or»d rtf steel bands for heavy goods; while belts of cam as, jute, 
rubber, and cotton duck arc employed for lighter articles, t om eyors 
equipped with sluts are used when the conveyor is to work on a 
fairly steep incline, since the slats prevent packages from sliding 
hack when 1 ship is moving upward, and from sliding down too fast 

"*G r a \-i ty- roller con veyorTa re' fi t ted with a series of rollers, usually 
mad' of steel, or sometimes of hardwood. When set on an incline, 
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packages move down over tlio rollers by gravity. 'I Iicm* conveyors 
can be set up with curved pieces and oilier adjuncts. which can be 
pieced together so as to run in any required direction and provide 
access to any part of a pier shed. The normal gradient required 
varies between 2 and 5 percent, according to tin* weight of tin- 
packages being handled. 

At some ports, portable belt conveyors are used in conjunction with 
wooden chutes for effecting rapid loading of such commodities as 
bagged flour. The conveyor is set up so as to lead from the apron 
of the pier to a point over the hatch opening. Here, wooden chutes 
are rigged to lead to different parts of the hold and 'tween decks. At 
one port (Portland, Oreg.), the flour is brought to the shore end 
of the conveyor by means of large. 4- wheeled platform trucks towed 


Figure 23.— Loading oranges with portable endless-belt type conveyor. Los Angeles. Calif. 


by a gasoline tractor, and is unloaded bag by bag from the trucks 
to the conveyor, which carries the flour to the hatch opening. 


VERTICAL-BELT OR ELEVATOR CONVEYORS 


Several types of vertical-belt or elevator conveyors have been devel- 
oped to carry goods vertically up from or down into a ships hold 
I lie goods to be handled must be more or less uniform in size ami 
weight f °r successful operation, and sufficient space is required in 
th e hold to serve the boot or lower end of the conveyor. 

This type of equipment is used in the United States chiefly for 
unloadmg bananas, and has been installed for this purpose at such 
ports as Jsew Orleans, Galveston, and Los Angeles. In England 
such conveyors have been successfully applied to the handling of 
T ,cd lo ? se bananas! barreled goods ' 
boxed and bagged materials cheeses, chests of tea, drain pipes etc 
Ihey can be used both for loading and discharging (fig. 24 ). ’ 
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The conveyor mechanism of a vertical-belt conveyor consists of a 
steel framework carrying a series of rollers and gearing that support 
and operate two endless chains spaced about ;*» feet apart. The 
chains are connected by metal spreaders, spaced at about 3-foot 
intervals. To these is attached a canvas belt with sufficient slack 
between each pair of spreaders to form a pocket large enough to 



hold the particular commodity being bandied, when the conveyor 
' S These conveyfn^'arc^coinmonly construe, ed in snob a manner that, 
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ringed as to make a complete unit with the vertical conveyor operat- 
ing in the ship. Frequently, cargo is delivered direct from the elevator 
conveyor or from the Wit conveyor operating in conjunct ion with 
the elevator conveyor, direct to horizontal power-driven holt con- 
veyors on the dock, which carry the goods to the storage point selected 
for them on the dock, or to railroad cars or t rucks. 

A very efficient installation of elevator and horizontal conveyors 
is employed at the Tilbury Docks, London, for handling chests 
of tea, which measure about 2 cubic feet and weigh approximately 
120 pounds. Using a gang of 30 to -10 men, distributed between 
the ship and the transit shed, some 0,000 chests are easily unloaded 
and stacked in the shed in an 3-hour working day. When the same 
work was done by means of ship's gear or quay cranes, the number of 
men required was somewhat less but the rate of discharge averaged 
only about 2,300 chests per day. 

TELPHERS OR OVERHEAD MONORAIL TROLLEYS 

The telpher or overhead monorail trolley consists of an overhead 
rack with electrically onerated cars which pick up goods :it one part 
of the pier and deliver tnom to another part. Such a system may be 
used either for transferring goods the length of a pier or from inside 
the shed to the apron, and vice versa. To secure the best results, a 
telpher should he able to pick up goods at any point and deliver them 
at any other point on the pier. However, this would require a com- 
plicated and expensive trackage, which would prove economical in 
some large warehouses, but is impracticable for the ordinary pier. 

It is chiefly in special warehouses where a large number of stand- 
ard or uniform packages, such as sugar or cotton, are handled over 
relatively long distances that the telpher has been used successfully. 
The initial cost of installation is relatively high, and the system lacks 
the flexibility that is required on most of the piers handling miscella- 
neous package freight or general cargo. Systems that have been 
satisfactory have been installed at the Chalmettc plant of the Amer- 
ican Sugar Refinery Co. at New Orleans, the Pennsylvania Sugar 
Refinery at Philadelphia, and the Municipal Colton Warehouses at 
New Orleans. Another installation has Wen made at the Municipal 
Terminals nt Tacoma, Wash. 

At the Chalmettc plant, the system operates between a wharf 
measuring about 80 by 800 feet, parallel with the river bank, and a 
storage warehouse about 230 feet distant from (be wharf. The track 
system is laid out so that there is a loop on the wharf and four loops 
in the warehouse. The telphers can be operated over any of the 
loops, as desired. Between the wharf and the warehouse there are 
tour elevated runways along which the telpher machines move 
mere are 31 machines in this installation, the usual number u«ed at 
one time being 20. I he machines each have a capacity of seven ba<rs 

. n TL W ^ ! mg akout ? 3 -°JT ,K,S c:icl h or approximately 1 long 
to nick machines travel .00 feet per minute, which enables them 
load ™rf P l ! i CIr . load ; l mak f :l trip to the warehouse, discharge their 
The Mn^f baC . k °\ thc r hai '/, ,n C m,I ) ulcs ’ ready for another load 

Tk !nl P - S d ,° P‘ ck u l\ thc su ^ r at the edge of the wharf 
the sugar is unloaded from barges bv small electric cniio- 

outer face of the wharf, and from ships by the ships' tackle. In both" 
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cases it is lirst deposited on trucks on I lie* open portion of the wharf 
as a sliti" load of seven hairs. This load of seven bags is then trucked 
lo a point within the. wharf shed from which location it. is hoisted by 
the telphers. The normal capacity of the system is 8,960 hags per 
8-hour day, using 20 telpher cars. Each car is capable of making eight 
round trips an hour, handling 56 bags, or about 9 tons per hour per 
machine. The 20 machines are capable of handling about 1,500 tons 
in an 8-hour work day. 

At the Municipal Cotton Warehouses at New Orleans, cotton bales 
are transferred by telpher from the warehouse to the pier shed and 
direct to shipside. The telpherage system inside the Municipal Ter- 
minal at Tacoma likewise carries cargo across the pier to shipside. 
Another overhead track is installed lengthwise on the pier on the 
outside. This can pick up cargo to he loaded and move it to the 
pick-up point beneath the ship’s hook, or can take discharged cargo 
from the apron to a point on the apron near where it is to be stored in 
tho shed. 

SHOP CRANES FOR TRANSFER AND PILING 


An interesting and successful installation of shop cranes for the 
interior transfer and piling of cargo is in use on the lar"e passenger 
and cargo pier, No. 7, at Manila, Philippine Islands. Four longi- 
tudinal crane runways carrying 12 shop cranes each are suspended 
from the roof trusses. The cranes are 2- to 8-ton capacity. The 
system is operated in conjunction with industrial trucks and is said 
to have been exceptionally satisfactory. 

LOADING AND UNLOADING THROUGH SIDE PORTS 


Most of this country’s coastwise cargo steamers are loaded and 
discharged through side ports, and this is also the common method 
employed on the Great Lakes “package i freighters” that carry cargoes 
of miscellaneous packaged merchandise, furthermore, there air 
some oceangoing vessels, particularly of the intermediate l»Jssengof 
and cargo-carrying type, that are fitted with side ^ 
which a portion of their cargo is commonly loaded and discharged. 

Hand trucks, fork trucks, tractors and trailers, lift trucks carrying 
skids, and portable conveyors are all used for side-port loading and 
unloading. In handling freight by hand truck, a gangway is laid 
between The pier and the side i>ort. At some ports there is often a 
considerable difference in level between the pier and the entrance of 
the side port, owing to variations in height of piers and side ports, 
in tide level, apd in draft of the vessel, and tins difference may become 
so great that it will be impossible for the longshoremen to push then 

“partly to* overtime this difficulty and partly to lower handling 
costs the wharves at some ports Irnve been built with adjustable 
ramus and mechanical truck-carrying conveyors have been installed. 
One co»»'>onlv used conveyor of this type consists of an endless chain 
run over sprocket wheels and driven by an electric motor. Lu e s 
i>rotrudin" from the chain at intervals engage the bar or axle of a 
liand truck and pull the truck along. Tins mechanism has been 
partiefdarh* Elpfcl at Boston New Srleans, and other ports where 
there is a considerable rise and fall of tide. 
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Results obtained by the use of such a conveyor at a Boston coast- 
wise pier are summarized by Roy S. Mac El wee in his "Ports and 
Terminal Facilities” (McGraw-Hill Book Co., New York: 1 •■-<>)• 
The general agent of the steamship company which owned the i un- 
stated that the use of these conveyors ‘increases the efliciency of then 
freight handling in and out of the boats fully 40 jHTcent — that during 
the past year he has handled 334, Of K) tons of material of all kinds and 
descriptions on these hoists. Before the hoists were installed it was 
impossible to unload the freight cars from the car* floats when the 
tide was low. and this meant a delay of 3 to 4 hours waiting for the 
tide to reach a point about half-way to high. Even then it was hard 
work to unload until almost high tide. With the hoists it is possible 
to unload at all times regardless of tide." 

A new device for use in connection with two- wheeled hand trucks, 
which aids materially in speeding up the handling of cargo to or 
from a ship by way of side ports, has recently lx*en introduced. 'I his 
consists of a separate L-shaped metal frame that tits on the regular 
body of the truck. The frames are loaded with goods on the pier 
and arc then picked up by the truck and carried into the ship. Mere 
they are removed from the truck, which is then immediately free to 
return to the pier to pick up another loaded frame. 

One coastwise steamship line uses this type of hand truck — par- 
ticularly for goods packed in libel-board cartons— as follows. Car- 
load freight in cartons is placed on the L-shaped frames and trucked 
at once from car to shipside. As soon as unloading of the ship is 
completed, the loaded frames are trucked into the ship. The freight 
is then stowed by the loaders. After his first trip, each trucker takes 
a loaded frame into the ship ami brings out an empty one. A com- 
parison of the number of packages carried on trucks provided with 
the detachable frames and tlie number carried on ordinary hand trucks 
showed that the former would carry from 2 to 3*£ times ns many 
fiberbonrd cartons as the latter, tlie num!>cr depending upon the 
type of commodity being trucked. The average for all commodities 
handled showed that the trucks provided with L-shaped frames car- 
ried 2% times as many cartons per load as did the ordinary hand 
trucks. 

Fork trucks, lift trucks carrying skids, and tractors and trailers 
are also commonly used to carry freight through side ports between 
ship and pier (fig. 25). At some coastwise piers,' fork trucks, working 
in the ship, are operated in conjunction with tractors and trailers. 
One company uses this system for handling goods that are carried 
in the ships on loaded pallets. At the port of discharge, a fork truck, 
working in the ship exclusively, picks up the pallet loads and puts 
them on trailers. When several trailers are loaded, they are made 
up into a train and drawn through a side port to the pier by means 
uf a tractor. On the pier, the loaded pallets are removed from the 
trailers by fork trucks which stack or tier them two or even three 
pallet loads high. 

Conveyors of the endless-belt type are likewise used for trans- 
ferring freight through side ports (fig. 26). The angle at which the 
convey 01 - must be adjusted, due to the side-poil entrance being above 
or below the pier level, is not an important obstacle, since the con- 
444742 — 12 5 
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Figure 25.— Tractor and trailers unloading cargo through side pori. 
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7lgurTT^»dI«.-b.lt conveyor .elng u.ed for unloading cargo through ..do port. 
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veyors can be litted willi cleats tl.at make it p‘'s-ib]c !•* «-:«rry bags, 
boxes, and barrels at an angle of :M» or more from I lie horizontal. 

Gravity-roller conveyors are frequent ly used for tin* traiislci ol 
•roods front a higher to a slightly lower level, part te.ila. lv when d»> 


"barging cargo (fig. *27). In some cases, the gravity-roller conveyors 
•arrv the goods direct to one or more eiidli — belt conveyors on the 
pier*, which distribute the cargo to the Murage point- selected in 
advance. In other cases, endless-licit conveyors are used between ship 
and pier and gravity-roller conveyors carry the cargo pa-t the 
checkers and sorters, who separate the various lot- so the\ can I •<* 
loaded onto trailers for transfer to storage points or to railroad cat s. 



Figure 27. — Unloading Argentine peart through tide port with roller-typo conveyor. 

These examples serve to bring out the point that the different types of 
equipment may readily be used in combination to meet the particular 
conditions existing on a certain pier. Social studies of the handling 
of different types of commodities, the size and weight of packages, 
and the usual direction of the movement of the goods from ship to 
pier and thence to railroad car or truck, together with study of the 
different types of equipment available for transfer, have frequently 
resulted in greatly improving the economy and efficiency of loadin'" 
and unloading. 

Valuable comment on the use of side ports is contained in a paper 
prepared bv Harry E. Stocker, Assistant Professor of Transporta- 
tion, Acw lork l mversity. for the annual meeting of The American 
oocietv of Mechanical Engineers, at New York. December ID 10 (op. 
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cit ). Excerpts from this paper referring to side ports are here 
quoted : 


Although a ship may have large hatches, served by an adequate number of 
booms and winches, it is frequently advantageous to have additional facilities 
for working additional gangs. Executives, captains, and stevedores with whom 
the writer has talked during the eleven years he has studied the problem, 
believe that side ports in the ’tween decks are a practical means of obtaining 
economy in total cargo-handling costs, and reducing port time by providing more 
facilities for handling cargo from the large holds. The chief advantage of side 
ports is that they reduce overtime and the terminal time of ships, because 
there are more cargo openings available for working cargo. 

An ordinary cargo ship has five hatches, while a Matson ship operating 
between Pacific coast ports and the Hawaiian Islands lias 5 hatches and 24 side 
ports, a total of 20 cargo openings. 

A ship with deck area sufficient for 5 hatches may work 10 gangs and discharge 
400 tons per hour, but with 4 side ports in addition the discharging could be 
increased to a maximum of 600 tons per hour because the number of cargo- 
handling openings is increased from 5 to 9. A ship discharged 3.500 tons in 
5 hours working both hatches and side ports, with 9 gangs of 20 men each. The 
tons per man-hour figure 2.16 tons, per gang-hour 43.2. and tons per ship-hour 
388.8. Another ship discharged 14.000 tons and loaded 14.000 tons at 5 ports 
in 88 ship-hours. This rate of operation gives an average of 318 tons per ship- 
hour. A ship of another line, with 5 hatches only, averaged 161.9 tons per 
ship-hour with 3 cargoes of sugar. 

Another advantage in providing side ports Is that working conditions are 
safer. The most dangerous part of an over-all cargo-handling operation is that 
of hoisting cargo between ship and shore. With the provision of side ports, the 
handling of cargo from pier to ship and vice versa becomes the same character 
of operation ns handling on the terminnl. Side ports are safer not only for the 
personnel but also for cargo. Damage occurs on the terminnl with narrow 
aprons because the slinglond strikes against the side of the ship. In addition 
to the damage caused directly, the slinglond is often loosened so that, when 
it is landed, some of the packages fall ofT and are damaged. Swinging the sling- 
load into the hold or onto the terminal in order to land It on a particular spot 
is another cause of damaged cargo. Tills Is avoided when the cargo Is handled 
through side ports/ Damage to cargo by rain and snow is reduced because It Is 
easy to rig a canvas covering or tunnel so that at no time Is the cargo exposed. 

Leaking of submerged ports is on objection offered to the use of side ports. 
This objection applies principally when ports are submerged after a ship Is 
loaded. Careless maintenance will cause many kinds of damage or accidents, 
side ports or no side ports. ... . . , 

There are a number of technical points involved in construction of ships with 
side ports, and in the use of side ports, which cannot be gone into in detail at 
this time. Size and location of ports and types of doors are important. In 
addition, the height of the coamings, type of deck, and elevators all have an 
effect on the profitable use of electric and gasoline trucks through side ports. 

A studv of one ship provided with side ports disclosed that the ports were not 
placed as near the center of the cargo space as was practical and that the eleva- 
tors were nor located so ns to facilitate the handling of cargo to and from the 
lower hold. The coamings were found to he too high and the elevator platforms 
too small and too low. The elevator platforms were not • *' 

caused difficulty in getting trailers on and oft the elevatore. Elevators should be 
located away from bulkheads and there should be ample space so ns to permit tne 
tractor to circle with a train of trailers. flumes are 

It is of little value, of course, to provide side ports if the : ormina! 
inadequate for the rapid handling of cargo between t » sh p o> 

This is particularly true when discharging; In untTCnce for 

additional ca rgo' ls° pravi ded” " Ch a nge^mn y^be madg however, in terminnl or in 

0,1 1 f^so^^cases^sIdfr^V^opMtttlons are ^neffeetive the^m^ho^ t>f 


Itamuiv is nm-u ; . . . » 

to slow the speed of the packages as they reach the lower end tl’the 

detachable mechanical brake, or even only a small] ,iC 
underframe and allowed to rest on the lower rollers. Is \ery helpful. 
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The new ships of the Maritime Commission, with sis law hatches served by 
two sets of booms and winches, can work a maximum of ten gnus*. '1 herefoi ;<*. in 
these ships, side ports would be «»f less value than on a five-hatch ship with sinj;i«‘ 
gear at all hatches. 

LOADING AND UNLOADING BY MEANS OF QUAY C HANKS 


Wharf or quay cranes are not generally used in United Slates ports 
for tlie loading and discharging of ordinary general cargo. In many 
European and other ports, on the other hand, the iim* of quay cranes is 
the predominant system employed. 'This is chiefly because the ware- 
houses in these ports, used for the same purpose as pier sheds in t In- 
United States, are usually placed at a considerable distance from tin- 
quayside and are separated from the quayside by several lines of rail- 
way track. Cranes can swing cargo over the space between quayside 
and warehouse, whereas ship's gear cannot. The use of quay cranes 
jias not been adopted in these ports, as is sometimes supposed, In-cause 
they arc able to handle cargo more rapidly than can ship's gear. In 
many cases, cranes handle cargo at aUmt the same speed as ship's gear, 
but frequently they are somewhat slower than ship's gear. 

As evidence of the widespread use of quay cranes, the statement of 
one firm manufacturing this type of equipment may be cited. It ad- 
vises that it has installed its cranes on docks at London, Plymouth. 
Falmouth. Liverpool, Southampton, Xewhavcn. Harwich. Folkestone. 
Newport, Carditl, Avonmoiitli. Rangoon, Calcutta, Mnrmiigao, Auck- 
land, Karachi. Wellington. Sydney. Durban, Pori Elizabeth. Van- 
couver. Singapore. Pcira. Haifa, Abadan, Istanbul. Santos, lhicnns 
Aires, Calais, Havre, Gothenburg. U-ixoes. and Cadiz (lig. 28). 

Some heavy-duty cranes have lieen installed at various piers in t In- 
United States, which are intended chiefly for the handling of heavy 
packages of goods that move overseas as general cargo, such as heavy 
machinery. These cannot lie compared, however, with the light -duty 
cranes of to 3-ton capacity that arc so common a feature of many 
foreign ports and are used particularly to handle all types of small, 
miscellaneous packages. On the Erie Railroad pier at Wochawkon, 
N. J., one 20-ton and three 10-ton heavy-duty cranes are installed to 
transfer heavy packages from railroad cars to lighters (lig. 2!)). 

The port of Seattle terminals arc equipped with a number of cranes 
and derricks of various types and capacities, the two types used for 
cargo work or heavy lifts being locomotive cranes and shear-leg der- 
ricks. There are three locomotive cranes, each rated at 35-ton capacity. 
These are the usual type of steam-powered, rotary, traveling pillar 
crane mounted on a car lied and moved over standard-gage railroad 
tracks. They are extremely flexible in operation and, within the 
limits of their lifting capacity, arc the most useful cranes in the port. 
I heir mobility and broad field of utility, ranging from terminal con- 
struction and maintenance to the handling of bulk or heavy freight- 
of many kinds, make them especially adapted for a general-cargo 
port such as Seattle. Their weakness is in the. limited lifting capacity 
(o to 10 tons) when the boom approaches horizontal position, as it must 
in a long reach from wharf to the hatch of a ship with a wide beam 
Heavy lifts, over 20 tons, are handled by shear-leg derricks, of which 
W P 01t 1,a ? thle , c - Among the many uses to winch this equipment 
imfJbr" “ re h . ft, "S bMtas and engines out of vessels, loading or 
unloading locomotives, freight cars, flat cars, passenger coaches tank 
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cars, snow plows, mining machinery, large structural steel-bridge 
members, yachts, and tanks, along with the ordinary routine work of 
lifting heavy cases of machinery, engines, etc. 



ltuM 20. — Quay ...... .... for h.ndH., ......1 .««. .. iW '* 

Other cranes of the type used for handling 

,.„ 0 many world ports have been installed on two of the p 

‘fw . r " Trade Zone No. 1 at Stapleton, Staten Island (fifr JW- 
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in addition 5 self-propelled elect rically operated combination cranes. 
The latter lwn.ll.- L* * tons with rev., Ivn.fr u»»- an. I I (on in ' ; 

lino operation. TI.eso vran.-s have heen f-un.1 u-.-fi.l f«i li.iti.l I n._ 
carpi from an.l to >l.i|i-' ImM-. I» an.l from ra.lroa.l ear.- on ira<-h> 



Figure 29.— Heavy-lift crane on railroad pier at Weehawkcn. N. J. 


alongside the pier sheds, to ;md from lighters. ;md to and from the 
upper and lower decks of the pier sheds. It may aUo he noted that 
t hese piers are provided with elevators for transporting goods between 
t u* upper and lower decks of the pier sheds, and are equipped with 
standard cargo beams (cargo masts) and catwalks for the car«m- 
mast method of handling cargo in and out. 
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Figure 31 shows one of the cranes at Foreign Trade Zone No. 1 
handling Chilean copper brought to the Zone by lighter for trans- 
shipment to a European-bound vessel. In this operation the pier 
cranes lift the drafts of copper from the lighter berthed alongside 
the pier and place them in trucks which carry approximately six 
drafts a trip. Each draft weighs approximately 1 ton. The truck 
then carries its load to the upland where a large caterpillar crane 
unloads the truck and places the draft on dunnage on the ground, 
where it remains until tlie outward steamer is ready to load. Three 
trucks are used in the operation, one loading, one unloading, and one 
en route. One pier crane operator is required, also one upland 
crane operator, one checker, three longshoremen on the lighter, and 



Ffguro 30. — Cr.nei o..d «.r h..dli.( «*{&•* F °"“° T '* d ' Z °”' N °' '' 8UPle, “' 


Staten Island. 


three warehousemen on the upland. In an S-hourdaythis crew 
can load or unload 450 tons minimum of copper or similar metal bais. 

T TircVanesu«e°d b at European and other foreign ports for handling 
the ordinary run of miscellaneous general cargo are 
and are operated by different kinds of P 

.o' P«°"» » 
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inmnlole circle. Filll-porl al cranes or fi.H-aivli Ifa.Hry . no..- are 
:Il<o «Wly .wed. This type i> supiN.rle .1 by a M.l.slrtt. iim- wind, runs 
on two parallel tracks .-lose to .he edge of . P™ ^ ^ 

Aflcr I In* hatch has 


The method of loading l>v 1110:1ns of crane: 
from that cm|>loyo<l when winches are used. 



Figure 31.— Handling Chitean copper for transshipment at Foreign Trade Zone No. 1, 

Stapleton. Staten Island. 


been opened and the crane moved oppose to it, the goods are 
brought within the radius of the crane, either bv placing a freight 
car in position or by trucking the packages onto the open°space near 
the crane. The crane-hook is attached to the draft and the load is 
lifted above the level of the ship's bulwarks. The crane is then 
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turned until the boom is over the hatch opening, and the draft is 
lowered to its destination in the lower hold or the ’tween decks. 

One of the principal advantages of a quay crane is its wide range 
of action, both horizontally and vertically. To some extent, also, 
cranes are superior in lifting power to ship’s gear. This factor is 
not so pronounced today, however, as it was some years ago, since in 
many modern ships the booms are capable of lifting loads of at least 
2 tons, and it has become common practice to provide special heavy- 
lift booms that can handle loads of 5 to 10 tons, and even more. 

The usefulness of the quay crane is largely demonstrated by its 
ability to raise cargo from the ship's hold and deposit it over a con- 
siderable area of wharf or quay frontage, either on the quay itself, 
on railroad cars, or on the upper floor of an adjacent transit shed. 
Furthermore, the jib or boom is usually long enough to enable it to 
reach over barges or lighters lying between the ship and the quay — 
a common situation in many European ports. 

Two average cranes, unloading from one hatch, can distribute their 
loads over a length of some 250 feet of quay. This is frequently a 
factor of great value in achieving rapid discharge of a vessel. Drafts 
can be deposited at several points, and can be sorted as convenient, 
without holding up the discharge of the ship — as might well be 
inevitable if ship’s gear, which could deposit drafts only in a small 
area, were employed. 

Modern quay cranes, it should he noted, are constructed so the jib 
or boom can he moved outward and inward in a straight line, as well 
as swung around radially or in a circle. Such a crane can work 
without being blocked by ship’s rigging or most stays and ratlines. 
Also, three such cranes can work at a single hatch, though it is very 
seldom that such a concentration is required. The central crane, in 
such a case, would work in a straight line and the two outer cranes 
would work radially. 

Even in ports that are equipped throughout with cranes for han- 
dling general cargo, ships frequently employ their own gear 
exclusively. According to Cunningham : * 

The fact that this equipment (ship’s Rear) is available and ran he used at 
far less cost than the charges for crane hire, causes It to be put Into operation 
even at ports which are well provided with quayside appliances, sometimes 
work inn unaided, but. not infrequently, using the quay cranes as an auxiliary 
In order to secure greater dispatch. 

With further reference to quay cranes, as compared with other 
methods of handling cargo. Cunningham adds: 

While in New York, the author observed the rate of handling 
burtoning system (union or married-fall system), where the quayside cargo 
hoists (cargo masts) were used in conjunction with the ships gear Some 
individual cycles and short series were speedy, taking about _n PjJ 

or less but generallv speaking, the average rate worked out at about -10 to 
cycles per hmir. This Is approximately the some as the n " 

ordinary quay crane, the movements of which are governed »>> a r iojy 
circumstance/ In neither case is there freedom to maintain he capnbillt> 

wmmmmmm 

Cargo Handling a. Porta. Chapman * Hall, Ltd.. London, 1026. 


» Cunningham. Brjsson. 
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But it must not be overlooked that many modern steamships are equipped with 
gear capable of handling loads up to G tons, and some, with special gear, loads 
greatly in excess of this. 

Some of the advantages and disadvantages of the use of quay or 
wharf cranes for handling general cargo may he summarized as 
follows: 

1. Cranes reduce the amount of hand lnltor required. Fewer deck men are 
needed, the only worker usually required on deck being a man to signal to 
the crane operator when to lower away or when to hoist. One man. acting as 
the crane operator, replaces from two to four winch operators. 

2. The point of deposit on the quay or pier is larger when a crane is used, 
because of the larger radius of the crane. This may help to relieve congestion 
at the point of deposit, when discharging, hecanse the crane can usually put 
down a second draft before the first draft is sorted or completely cleared away, 
nrnl because the longshoremen can work continuously without having a draf» 
•'hang" or remain suspended above them while the preceding draft is being 
removed. 

3. Other advantages, of relatively minor importance, are that the rigging 
of the ship’s gear can he dispensed with when shore cranes are used: that 
shore cranes are usually more powerful than ship's winches: and that the crane 
Is likely to he in better working condition than the winches oil some of the 
older ships. 

Disadvantages of the quay crane for handling general cargo: 

1. Cranes are expensive to install and they replace in some measure existing 
equipment (ship's gear), so that their total overhead cost Is large. Conse- 
quently. they can, as a rule, Ik* advantageously used only where their work is 
largely continuous, owing to a large volume of freight and many ships alongside 
day in and day out. 

2. Cranes require a large amount of space and cannot he placed on the 
relatively narrow piers common to ninny United Slates ports. 

3. The movements Involved in loading or discharging with n crane are 
virtually the same ns those involved when ship's gear Is used. A marked in- 
crease in speed of actual transfer is. therefore, not always possible — particularly 
In view of the Increased efficiency of ships' equipment in recent years. 

4. The revolving crane may ho wasteful of time, and is sometimes limited 
In action by the stays or ratlines attached to the ship’s masts or by the 
kingposts ranged along the ship's deck between the hatch openings and the 
bulwarks. 

COMBINATION OF METHODS 


It is of course possible to use several methods of cargo-handling 
m combination and this is frequently done. In many ports it is a 
not uncommon practice for the ship’s' ‘gear to lift cargo* from the hold 
to the deck, where it is picked up by quay cranes and deposited on 
lie quay. Generally speaking, the weight of a draft from the ship’s 
hold docs not exceed 1,400 to 1,500 pounds, whereas most modern 
quay cranes are capable of handling loads of iy 2 to 3 tons or more, 
accordingly two drafts of cargo are sometimes slung on a beam and 
nandhid by the quay cranes in a single lift. Quay cranes also work 
si e by side with ships winches in lifting cargo from the holds. 
f ® ™™ binat ;? n of cranes and winches is an excellent arrangement 

5ffl!WX8SS , ' , e es a higl,ly in,ensive?i “ e ° f 


FLOATING CRANES 


vJ» 1 °? ting Cran l s are provided in all the major world ports to handle 
very heap- packages and individual pieces. Except in spcchl in 

S* W wW n0t W toi-hn a U and exp'ens.veheaw-lt 
crane at a wharf over which general merchandise normally passes, 
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for its service would be limited. However, a crane that can transfer 
heavy lifts between lighters or piers and oceangoing ships lying in 
any part of a harbor, is of great service. Without such equipment, 
it would be virtually impossible to ship many articles of considerable 
importance in international trade, such as extra-heavy pieces of 
machinery, large pressure vessels used for oil refining and other 
purposes, and heavy condensers, which are too cumbersome to be 
handled by the ordinary ship’s tackle. 

SPECIALIZED EQUIPMENT FOR HANDLING GENERAL CARGO 


A considerable quantity of general cargo consists of uniform or 
uniformly packed goods. This type of cargo is frequently forwarded 
in full-cargo lots or in large shipments which occupy a large propor- 
tion of a ship’s capacity. Cargo of this description includes such 
commodities as case oil, bagged goods including coffee, sugar, flour, 
and grain, cotton, wood pulp, burlap, and barreled asphalt. 

In many ports this class of cargo is handled by means of the ship’s 
gear ; but in others, where there is a large and regular movement 
of one or more kinds of uniformly packed goods, specialized equip- 
ment has been introduced to expedite transfer to or from the ship. 
The principal types of equipment used for this purpose are described 
below. 

SPIRAL CON VETOES 


Spiral conveyors (see fig. 32) have been installed at several ports 
for loading case oil. which is refined oil in 5-gallon metal containers, 
packed in uniform outer boxes, two containers per box. The spiral 
conveyors, speciallv-built for the purpose, are lowered into the hold 
of the ship by means of a crane supported by a movable tower that 
travels on rails laid along the edge of the pier. By means of gravity 
rollers the individual cases are delivered to the conveyor, down which 
they spiral by gravity into the hold of the ship. The base of the 
conveyor is equipped with a ring of gravity rollers and 1 t lie in- 
dividual cases, upon leaving the conveyor, are 

short lines of gravity rollers directed toward different parts of the 
hold. The only work performed by the longshoremen consists of 
removing the cases from the rollers and stowing them m he hold. 

Stern 7 reports that with a spiral conveyor installation studied at 
one United States port, an average of 88.2 cases was handled per 
man per hour. At two other ports where case oil was transferred 
by buttoning with a married fall, averages of 78.2 and 73 cases were 

Honolulu. Foi l Allen, and Hilo, in the Hawaiian Islands. Bags of 
Murar weighin" 105 pounds each are brought over the hatch by belt 
conveyors from which they are discharged into the conveyor or chute, 
which' is known locally as a “saxophone. At the bottom of the 
saxophone the bags are discharged onto wooden chutes “Jg 

them close to the point of stowage. At one of the above poits tlie 
average amount handled during a 1-year period was 78 tons per gang- 
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hour, compared with 50 tons when the ship’s gear was used for 
loading. 

WOODEN CHUTES 

In many cases, loading speed can be materially increased by the 
use of wooden chutes leading downward to the 'tween decks or hold. 

At Tacoma and Seattle large quantities of flour are loaded directly 
at the flour mills by means of wooden chutes, fed by belt conveyors. 
A series of flat wooden chutes is set up, which leads directly from 



Figure 82 .— Loading cue oil with ipirtl conveyor. Bate of conveyor inside hold. 


the mill to the ship’s hatch and thence, by means of additional chutes, 
to various parts of the lower hold and ’tween decks. The bags of 
Hour are conveyed on belts from their place of storage in the mill 
to the top of the system of chutes, and then slide by gravity down’ 
the chutes to the hatch opening. Here a special platform is rigged 
winch slows down the speed of the bags and enables a man working 

baisintn / kT’ kn °; Vn i aS * the ?- a ? k 1 tur 1 n x r ’” t0 divert the ^dividual 
hags into the several chutes which lead from the platform into the 

differ*" 1 sections of the ship’s hold. The speed of loading t he ship 

men U in S th» e ^u depen ( ds alm ° St , ent ,* reI y on the speed with which the 
men m the hold can stow away the bags. 
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At another Pacific coast port bagged rice is carried on skids handled 
1>V lift trucks that take- the cargo into the 'tween decks of a vessel 
fitted with side ports. The rice is then delivered to the lower hold 
by means of wooden chutes. 

AIR CONVEYORS 

As Los Angeles copra from the Far East is unloaded by means 
of air conveyors of the type shown in figure 33. This type of equip- 
ment may be found of value in other ports where a sufficient amount 
of copra is handled to make its installation a practical matter. 


Figure 33. Unloading copra by air conveyor*, Loa Angeles. Calif. 


RAPID DISCHARGE OF RAW-SUGAR CARGOES 


Methods of discharging raw sugar rapidly are described by Stern, 
and are reprinted here because they may prove practicable for adop- 
tion by other concerns handling sugar or other bagged cargo with 
consequent reduction in costs. 

The two outstanding eases of High productivity in djs^arginKrow sugar 
measured in terms of either gang-hour or man-hour output, lire to hr f« u 

a.SSTdS i£.S?JXS£ JySEL’SS 
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Ship to a large movable platform erected on the apron of the pier. r.acu s 


* Op. cIL, PP- 03-31. 
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. nn of 1G to 17 bars, thus averaging about 1 long ton per load. Previous 

installation of the new system hand trucks were used to transfer the 
SaStorm on the pier to the scales and thence to the refinery 
Sr or to the warehouse. This method is still used in several refineries 
P n he country. With the old system the average output of a gang consistlnk 
of 34 longshoremen was about 1.200 bags or 70 long tons per gang per hour. 

«„r >. — j™. 

the ship is placed on the second tloor of the pier, which is at about the same 
level as the* deck of the ship, thus enabling the winchmen to see where he 
sling load is landed and dispensing with the services of a signal man. During 
the process of unloading, the platform is attached to a portable comoyor 
equipped with two endless belts, each passing over a scale for the purpose of 
welching the bags. The individual bags are shoved by hand from the platform 
to the two belts and their weights are determined as they pass over Ibe seales. 
From the conveyor the bags fall down into an opening in the floor leading to 
on inclosed system of conveyors which carry the bags from the pier either directly 
into the melting section of the refinery or to the warehouse. I Ins method 
of discharging the sugar, although exceedingly simple from a technical point 
of view, seems to prove very effective so far as the productivity of labor Is 
concerned. With a gang consisting of 21 longshoremen, the average output for 
1926 was 1,681 bags or W.7 long tons per gang per hour and 80.1 hags or 4.ol 
long tons per man per hour, which is the highest average productivity for any 
one commodity loaded or discharged in hags or other containers. From in- 
dividual ships a maximum of 2.500 hags of sugar has been discharged per gang 
per hour, the rale of discharging being limited only by the capacity of the 
winches and the ability of the men in the hold to make up the sling loads. 

The New York refinery has also increased the productivity by a change in 
the equipment used on the pier which took place very recently. The old hand- 
truck system, which was similar to the obi system used In San Francisco, has 
now given wny to a system of electric platform trucks. Ship’s gear is used to 
transfer the sling loads containing four to live bags of Cuban sugar from the 
hold to the deck of the ship, and electric cranes, which travel on rails on the 
roof of the pier shed, lift the sling loads from the deck of the ship and load 
them on the electric trucks. These carry the sugar first to the scales to be 
weighed and thence either to the pile or to the melting dump of the refinery. 
Under the old system, with a gang of 29 longshoremen, the average output for 
1023 was 59.2 long tons or 403 Cuban bags per gang per hour and 2.04 long tons 
or 14.1 Cuban bags per man per hour. With the new equipment and with a gang 
of 22 men the average output for 1928 was 87.7 long tons or 597 Cuban bags 
per gang per hour, and 3.99 long tons or 27.1 hags per man per hour, an increase 
of nearly 100 percent if measured in terms of productivity per man per hour. 



CHAPTER III 

TYPES OF OCEAN-GOING VESSELS 


It 1ms been said that there are nearly as many types of ocean-going 
vessels as there are trades, and, although this is admittedly an exag- 
geration, the statement does express a considerable measure of truth. 
Many ships are more suitable for one trade than for another. Differ- 
ences in hull construction, cargo-handling and other equipment, bal- 
lasting arrangements, and location of engines all have a bearing upon 
the kinds of cargo a ship is best fitted to carry, upon the trades for 
which it is best suited, and upon the ease or difficulty with which it 
may be loaded and the cargo stowed. 

METHODS OF CLASSIFICATION 


Ocean-going vessels may be classified in a number of ways. They 
may be grouped according to the type of service for which they are 
designed and in which they are operated, as, for example: (1) The 
express passenger and mail service, (2) the intermediate or combina- 
tion passenger and cargo service, (3) cargo liner service, or (4) 
tramping service, general or specialized. 

Vessels may also be classified according to their method of propul- 
sion, which may be steam reciprocating engines, steam turbines, 
Diesel motors, or some other type of propulsion. The fuel used, 
whether coal or oil, is also employed as a method of distinguishing 
between different ships. 

In connection with vessels designed primarily for the carriage of 
mrgo, the type of hull construction is an important factor in classify- 
ing a ship. For example, a vessel may be of the shelter-deck type, 
of the three-island type, of the well-deck type, of the raised quarter- 
deck type, or of some type which is a modification of one of the above. 
Other differences, such as the size of hatches, the number of holds, 
the number of ’tween decks, the type of bilges or bilge ceiling, the 
number of cargo booms and winches, the ballasting arrangements, etc., 
all play a part in ultimately classifying a vessel and determining its 
suitability or nonsuitability for certain trades or certain classes of 


In addition to the four general classes of vessels named above, 
grouped according to type of service, there are numerous specially 
designed types of ships. These include such vessels as coastwise pas- 
senger and freight steamers, oil tankers, the steam schooners used in 
the & Pacific coast lumber trade, special ore-carrying ships, and ves- 
« • _ 1 1 — j ..arriQfrn lrvnmntives and other exceP* 


self -unloading ships used in the North American and European coast- 
wise and short-sea coal trades; coastwise colliers with the engines 
placed aft to provide a clear and uninterrupted cargo space or with 
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engines amidship and with raised quarter decks to prevent trimming 
by* the bow when loaded; refrigerated vessels designed for specific 
trades such as the Australian and New Zealand chilled-meat tiade 
or the Pacific coast and South African fresh-fruit trades; fast banana 
carriers; small Baltic traders designed for the coal and timber trade, 
with extra broad beams to provide stability when a high deck load 
is carried, and so on. An unusually specialized vessel is one that was 
recently built by French owners for the carriage of wine in bulk. 

CLASSIFICATION OF VESSELS BY TYPE OF HULL CONSTRUCTION 


In any discussion of vessels designed for the carriage of freight, 
such as cargo liners or tramp ships, it is essential to have an under- 
standing of the different more important types of ship construction, 
ns this has a direct bearing upon the kinds of cargo they arc best 
fitted to carry and is related to the problem of stowage. ( algo 
vessels are commonly classed by shipping men according to their type 
of hull construction, and their construction also tends to determine 
the type of service and the kinds of cargo for which they are best 
fitted. 

The principal types of ocean-going cargo-carrying vessels may be 
classified as follows: (1) The three-island tv|>e (a well-deck ship 
with two wells, one forward and one aft); (2) the flush-deck type 
(nonshelter deck); (3) the shelter-deck type; (4) the single well- 
deck type (with one well forward, commonly called a well-deck 
vessel) ; and (5) the raised quarter-deck type. These are shown in 
outline in figure 34. 

THKEE-ISLAND TYPE VESSEL 


Three-island type vessels are in general use both as cargo liners 
and tramps. The name is derived from the three deck erections — 
forecastle, bridge, and poop — with which they are fitted. Ships of 
this type employed as cargo liners usually have one or more ’tween 
decks in order to facilitate distribution of cargo of different classes 
and consigned to different ports of discharge. Tramp vessels, on 
the other hand, are more frequently single-deck vessels, with open 
holds suitable for the stowage of bulk cargoes of grain, coal, ore, etc. 

The forecastle and poop do much to increase the buoyancy of the 
vessel at the ends. The forecastle, in particular, adds buoyancy where 
it is most effective when the ship is steaming ahead into oncoming 
waves, and is of value in preventing or minimizing the effects of head 
seas coming on board. As is noted later, in the section entitled 
“Comparison of Three-Island and Shelter-Deck Type Vessels,” the 
former typo does not possess as great a deadweight capacity in relation 
to its gross and net register tonnage as does the shelter-deck type. 
The suitability of three-island type vessels for particular trades is 
influenced in some measure by whether they are of the full-scantliim, 
spar-deck, or awning-deck type, all of which are described below. * 
The three-island type of vessel was developed step by step, from 
the earliest steam vessels. These were designed in much the same 
fashion as the sailing ships of the period, with a flush upper deck, 
an anchor deck, or low “monkey forecastle” at the bow. and some- 
444742—42 6 
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times a raised quarter-deck at the stern. In course of time it was 
found necessary to place the machinery openings at a higher level 
than the upper deck. Casings were built for this purpose and, to 
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Figure 34.— Type* of ocean-going cargo vessels. 

protect these, abridge boose or 

sides but usually open at the ends,was ^‘keeping qualities, the 
carrying capacity and improve the vessel^ s sea i Keeping u 
quarter-deck and forecastle were increased in height to foim a po p 





















TYPES OF OCEAN-GOING VESSELS 


75 


and topgallant forecastle. Later, when the bridge space was 
strengthened and enclosed at the ends, the present-day three-island 
type vessel came into being. , 

‘Most frequently the forecastle, bridge, and poop erections on a 
three-island type vessel cover about ">0 percent of the length. In 
many large and moderately large vessels, however, the midship bridge 
erection may be lengthened to a very large extent, thus producing 
the “long-bridge type.” This type is favored by many shipowners, 
since it is suitable for the simultaneous carriage of grain in the lower 
holds and a moderate quantity of general cargo in the bridge ’tween- 
deck space. 

1 SHELTER-DECK VESSELS 


Shelter-deck vessels, generally speaking, are similar in the strength 
properties of their upper ’tween-deck construct ion to awning-deck 
ships. Holms, 1 surveyor to Lloyd's Register of Shipping, says: “A 
shelter deck is simply another name for an awning deck.” However, 
the upper ’tween deck or shelter deck is provided with a so-called 
“tonnage opening,” with no permanent means of closing. According 
to existing national tonnage regulations, the space occupied by the 
shelter deck is not included in the vessel's registered tonnage for 
the reason that it is not a permanently closed-in part of the snip's 
structure. This is of benefit to the shipowner since it reduces charges 
for tonnage dues and other expenditures that are. based upon the 
vessel’s register tonnage. The necessary tonnage opening takes the 
form of a small special hatchway, usually at least 4 feet long and 
having a width equal to at least the width of the after cargo 
hatchway. 

According to Holms (op. cit.) : 


The shelter-deck type of vessel originated in the Atlantic cattle trade. In the 
earlier vessels engaged in this trade the cattle on the upper deck were only 
partlully protected by a rough, temporary, shed-like erection of deals, which 
was sometimes washed away. Later, greater security and comfort for the 
cattle were secured by building a light, permanent superstructure, or shelter 
deck, having breaks at one or two places (over which a temporary deck could 
be laid), with large gangway doors in the side for the convenient loading of 
cattle and cargo. Having the great advantage of providing a large cargo space 
on a small registered tonnage, shelter-deck su|>crstruct urcs are extensively 
adopted in both cargo ami passenger vessels, the latter having usually a 
‘midship bridge-house (superposed on the shelter-deck) for the accommodation 
of the passengers. 

Shelter-deck cargo vessels, according to the British shipping peri- 
odical Fairplav (October 3, 1940), are usually so designed that the 
stowage is in the region of GO cubic feet to the ton. Commenting on 
the stowage capacity of shelter-deck vessels, using as an example the 
F-type standard ships built on the Northeast coast during the World 
War, the magazine states: 

J h ® d ‘ m f“* l u ° ns 0f ,h J* *?P° " cre 4115 by 5510 ft- by 20 ft. lo the second 
* t0 !Wl- , -£ Cr dcck * " ben the tonnage opening was closed, these ships 
curried about IO.ioO tons on a draft of 2S ft. G in., but in their normal con- 
umou—that is, with an open shelter deck, to which most of them were in time 

.“on" S '°' VnEC W 52 58 


1 Holms. A. Campbell. Practical Shipbuilding. Longmans. Green & Co.. London. 1918 
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The difference in cargo-carrying capacity between a shelter-deck 
and a full-scantling type vessel may be illustrated by comparing the 
Maritime Commission s C-1A and C-1B type ships. Both have 
approximately the same over-all dimensions. The former is a 
shelter-deck type with an allowable draft of 23.5 feet, and the latter 
a full-scantling type of 27.5-foot draft. The cargo deadweight for 
the first type is approximately 6.400 tons, and for the second type 
7.800 tons. The full-scantling vessel will be put full and down by 
cargo stowing at approximately 55 to 60 cubic feet to the ton, while 
the shelter-deck type will be put full and down by cargo stowing at 
approximately 70 cubic feet to the ton. 

The provision of a shelter deck (or shelter ’tween deck) offers 
improved stowage facilities which help to reduce cargo damage and 
make it easier to carry different cargoes at the same time. In recent 
years the desire to reduce cargo damage has led to the adoption in 
many ships of somewhat shallower holds, with a corresponding in- 
crease in the height of the shelter deck. Modern shelter-deck vessels 
are seldom built with shelter ’tween decks less than 0 feet in height 
and more usually with 12-foot shelter 'tween decks. Apart from the 
possibility of reducing cargo damage, the height of the shelter deck 
is governed by the usual size of the casks, barrels, bales, etc., of cargo 
which it is probable will be carried in the shelter deck in the trade 
or trades for which the vessel is intended, the object being to use the 
available space in such a manner that no space is wasted and the cargo 
is well protected against damage. 

COMPARISON OF THREE- IS LAND AND SHELTER-DECK TYPE VESSELS 


The shelter-deck type of vessel has a considerably greater dead- 
weight and cubic capacity in relation to its gross and net registered 
tonnage than has the three-island type of ship. This is because the 
shelter deck is not included in the registered tonnage of a shelter-deck 
vessel, since, because of the tonnage openings, it is not classed as a 
permanently enclosed part of the ship’s structure A comparison of 
two types of tramp steamers, the British standard A and standard 
“F” ships, made by the British shipping journal, ‘I* airplay (April 
18 1940) explains the difference between the two type of ships. 
While this comparison is made between vessels designed for the 
tramp trade, it applies also to many cargo liners although in the 
l itter type of vessel the situation is complicated by the fact that speed 
frequently enters into the picture and when speed and consequently 
the weight of the engines and length of the machinery space are 
increased, the deadweight and capacity of the ship are reduced. 

The journal “Fairplay,” says: 

ti,p standard "A” ships w.re of the full scantling type with a poop, bridge. 
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rreased to 1 8 tons deadweight and 103 cu. ft., an augmentation of 13 per cent in 
Xweight and 22 percent in capacity, when compared with the former class 

° f At first sight it is a little difficult to understand why the shelter-decker shonld 
Show up so favourably on the score of deadweight and capacity, but the inattti 
can be explained fairly simply if we imagine a standard A ship having the 
wells closed in to convert it into a shelter-decker. If tins were done and the 
scantlings suitably increased, the draft could be increased by about M in. . . 
this would raise the deadweight by about 1.000 tons, and the capucit* li> 8( J,0(»0 
cu. ft., the gross tonnage remaining unchanged, which would make the ratios 
of deadweight and capacity to gross tonnage almost exactly the same as for the 
shelter-decker. Needless to say. no one would think = d^igiimK » 

decker with the resulting dimensions, which would be 400 ft. by .»2 ft. hi 3.) ft. to 
the shelter deck and 31 ft. to the upper deck and n draft of 27 ft. 3 in., as the 
ship would obviously be badly proportioned and unstable, but the principle is 
not affected. 


FLUSH-DECK VESSELS. NOT OF THE SHELTER-DECK TYPE 


Flush-deck vessels, not of the shelter-deck type, vary chiefly in ac- 
cordance with the strength of the frames, plating, etc., used in the 
construction of the upper ’tween decks. The principal types of ships 
belonging to this class are the “full-scant ling’* or “threc-clecked” ship; 
the “spar-deck” ship, and the “awning-deck” ship. A flush-deck 
vessel is one without deck erections, that is, erections (such as fore- 
castle, bridge, and poop) which extend to the vessel’s sides and involve 
an upward extension of the shell plating. When erections of this 
type are built on a flush-deck vessel, it ceases to he flush deck. In a 
strictly technical sense, the term “flush deck” is applicable only to 
full scantling vessels without deck erections; but, in the absence of deck 
erections of the type described, a vessel having a spar, awning, or 
shelter deck may be described as a flush-deck vessel. 

The term “three-decked ship” is misleading, since, more frequently 
than not, “full-scantling” ships do not have three decks and, in fact, 
some so-called thrce-deckcd ships have but one deck. The name had 
its origin in the requirement of one of the classification societies, that 
ships over a certain depth were to be built with three decks or tiers 
of hold beams unless equivalent strengthening was substituted. In 
the full-scantling (threc-deckcd) ship, the full strength of the ship’s 
structure (frames, plates, etc.) is maintained up to the uppermost 
continuous deck. The ship may or may not have erections above that 
deck. 

These ships are generally most suited for the carriage of cargoes 
of great density, such as ore, coal, and steel rails, since they have great 
deadweight carrying power, with the minimum internal volume or 
capacity to suit the density of the cargo. Full-scantling steamers, 
because of their strength, are permitted to load more deeply than 
other more lightly constructed vessels, and therefore are of a type most 
likely to carry heavy deadweight cargoes with the least unoccupied 
cargo space. 

“bpar-deck” ships were introduced as oversea trades became more 
specialized and it became desirable to employ in each service vessels 
that were specially adapted for the trade. The original purpose 
of these ships was to permit the carriage of passengers, the upper 

tween decks being used for this purpose instead of for cargo. As the 
weight carried was reduced and the vessels were not so deep in the 
water, a lighter structure was considered permissible. Lloyd’s ac- 
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cord i ugly modified their rules and allowed a specially light construc- 
tion for the upper 'tween-deck part of the hull. Subsequently, it 
became customary to carry cargo in the spar-deck space, and the 
strength of the upper 'tween-deck structure was somewhat increased. 

Owing to variations in the design and strength properties of indi- 
vidual vessels, there is no hard-and-fast line of division between the 
three classes of ships here under discussion. According to Walton 2 — 
“What is sometimes called the spar-deck type has no very defined 
limits, but. speaking generally, it is typical of a ship having two or 
more complete decks, but of lighter construction on the topsides than 
a full-scantling ship, and heavier in scantling than one of the awning- 
deck type." Ships of this type are suitable for the carriage of cargoes 
of small densities, for which ample internal space is required and the 
vessel's freeboard need not he the minimum obtainable, as even a full 
cargo of relatively light-weight goods will not put it deep in the 
water. 

The “awning-deck” or “shade-deck” type of construction was first 
introduced in ships carrying native passengers from port to port in 
the Far East. To provide ventilation, large ventilating openings were 
made in the topside plating. Subsequently, as it was often found 
desirable to carry cargo in the upper ’tween decks, this part of the 
ship's structure was enclosed and strengthened. The construction is 
still lighter, however, than that of a spar-deck vessel. 


SINGLE WELL-DECK TYPE VESSELS 

Single well-deck type vessels, commonly referred to simply as well- 
deck vessels, generally have a single well in which is situated the 
hatchway leading to No. 1 hold. This type of vessel was originated in 
order to increase in small vessels the capacity of the after hold winch, 
owing to the greater fineness of the after lines and the space occupied 
by the shaft tunnel, was so much smaller than the fore hold that when 
both were full of the same type of cargo, such as coal or grain, the 

vessel trimmed by the bow. . . i. 

To increase the capacity of the after hold, its depth was increased by 
raising tl.e upper deck from 3 to 4 feet above its customary level. At 
the same time the midships bridge house was extended forward to 
project over the after part of the foredeck. The forward extension of 
he bridge reduced the space between it and the forecastle and formed 
practically a square pit in the weather deck From the fact that this 
Ipace was constantly full of water during heavy weather, it was ap- 
iironriatelv termed the "well.” and these ships became known as well- 
leckers” At one time the well-decker was the most popular type of 
tramp cargo vessel: but it is now not regarded so favorably. In these 
the fmut of the bridge-house forms a target for waves breaking 
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Raised quarter-deck vessels are, in general, very similar to single 
well-decked vessels. Usually, however, the bridge-house of a raised 
quarter-deck ship is not extended forward beyond its customary posi- 
tion. This type was developed originally for the carriage of coal from 
the northeast coast of England to coastwise and nearby foreign destina- 
tions, the quarter deck being raised to keep the vessel from trimming 
by the bow when fully loaded. It is principally used for small coast- 
ing vessels and short-haul colliers, and the engines are placed either 
aft or amidships. . . , . . .. 

The modern cargo shin may be distinguished from the vessel built 
20 years ago in three main directions, as far as the portion of the hull 
above water is concerned, according to the British shipping journal, 
Fairplay (September 12, 1940). The stem is well raked, the tumble 
home is small or nonexistent, and a cruiser stern is fitted instead of the 
older type of elliptical stern. The raked stein, in association with a 
good flare, seems to keep the fore end of the ship dry when it is pitch- 
ing heavily, and the cruiser stern has a similar effect at the after end. 
In addition, the fitting of a cruiser stern improves the efficiency of the 
ship from the propulsive point of view, and the cubic capacity is in- 
creased. The absence of tumble home also is useful when hulk cargoes 
are carried. 

CLASSIFICATION OF VESSELS BY TYPE OF SERVICE 

Consideration is given below to the major types of vessels at present 
engaged in the ocean freight services, with particular reference to their 
suitability for certain classes of cargo and the problems connected with 
the loading and stowage of cargo. 

EXPRESS PASSENGER AND MAIL LINERS 


The large, very fast passenger liners obviously are restricted to the 
few ocean routes on which a large volume of passenger traffic and 
high-paying freight is available. Most such vessels are employed on 
the North Atlantic route between the east coast of the United States 
and European ports; but other vessels that may be classed as express 
liners are in service on the routes between Europe and the Far East, 
South Africa, and South America, and between the west coast of the 
United States and Hawaii, Australia, and the Far East. Most of 
these latter vessels, however, have somewhat larger cargo capacities 
than the North Atlantic express liners. 

Express liners are designed primarily for the carriage of passengers, 
mail, express goods, and other high-grade freight, and have a very 
large fuel consumption and a relatively small cargo space as compared 
with the average cargo-carrying vessel. For example, the Normandie , 
an express liner, measures 83.423 gross tons and has a speed of 
30 knots. The Normandie's cargo capacity, however, amounts to but 
133,300 cubic feet. With freight stowing at 40 cubic feet per ton, it 
could carry 3,300 deadweight tons of cargo. The cubic capacity of the 
Normandie's cargo space is equal to that of an average cargo steamer 

♦ oZ ? ,00 ° to 2 * 500 S ross tons ’ with a deadweight capacity of 2,500 
to o ,000 tons. 
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It is obvious that vessels of the express type, because of their block 
coefficients, fuel consumption, interior arrangements, s\nd other fea- 
tures, even if altered, would be almost as unfit for freight service as 
the average freighter for passenger service. 

The loading and stowage of cargo on an express liner is frequently 
made difficult because of the high speed at which the operation has to 
be carried out and the relatively small size of the hatches and ’tween- 
deck spaces. The Quern Mary, lor example, has one cargo hatch, which 
measures 15 by 2G feet. On the American C-2 type cargo vessels, on 
the other hand, the smallest hatches measure 20 by 30 feet, and the 
largest 20 by 50 feet. 

COMBINATION PASSENGER AND CARGO LINERS 


practically every description. The distinction between the combina- 
tion passenger and cargo liner and the express liner is. in some cases, 
difficult to establish. Some vessels of the intermediate type have 
high speed, carry several hundred passengers, and depend to a con- 
siderable extent upon passenger traffic. Others carry passengers only 
incidentally, and some divide their freight and passenger business 
about equally. Combination liners include vessels of many types, 
sizes, and speeds, these factors varying m accordance with the 

particular trade for which the vessel is built. 

Most of the material in the present volume dealing with stowage 
is applicable to the loading and stowage of intermediate linger 
and cargo lines. As n rule, the loading and stowage of this j class of 
vessel presents no oiit-of-the-ordinary problems other tlinn those in 
evitablv connected with the handling of °!j X ntoEned 

Bk a - 't' s SiSS 

exercised to stow the cargo for each port so that it win bo reauin 
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licular hatch, must be followed if possible, to prevent mixture of «rg» 
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ellicieni. since the owners of such vessels in practically every trade 
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•ire faced with strenuous competition which necessitates -rood sen ice 
to shippers and they also realize that costly delays in port may ho 
occasioned by failure or inefficiency of any part of the cargo-handling 

"*On some of the newer vessels of this type built by the United States 
Maritime Commission the winch controls are placed on a platfoim 
situated at one end of each hatch, so that the winch operator can look 
down into the hatchway. This arrangement is a distinct improve- 
ment. It permits the winch operator to watch conditions in the hold, 
frees him from the necessity of depending upon hand signals from 
the man stationed at the hatchway, and makes for greatly increased 
safety and efficiency. 

CARGO LINERS 

Cargo liners are vessels that carry cargo exclusively or, in some 
cases, have accommodations for a limited number of passengers (per- 
haps 10 or 12). and operate over definite routes on fixed schedules. 
The majority of American-flag cargo ships (exclusive of oil tankers) 
belong to this classification. These vessels are adapted to the carriage 
of cargoes of miscellaneous kinds of merchandise which usually move 
in less-t hail-shipload Quantities, and are also suitable for the carriage 
of the largest and bulkiest kinds of freight. Many such ships are 
fitteci with special heavy-lift cargo Inkiius capable of handling weights 
up to 35 or 40 tons. Cargo liners, of necessity, have one or more 
’tween decks to permit the stowage of different kinds of cargo, to keep 
separate consignments which might Ik* injiirous to other cargo, and 
to provide for even distribution of cargo destined to ditTcrent ports 
of call. 

A noticeable tendency in the design of modern cargo liners has been 
to increase the number of holds, some vessels having five, some six, and 
some seven holds. Increasing the number of bolds in many instances 
makes for more rapid cargo-handling and for a shorter stay in port. 
So far as stowing or breaking out cargo is concerned, the “bottleneck’’ 
is the batch for each hold. If the average rate of loading and stowing 
general cargo is 20 tons per hatch |>er hour, a five-hold ship (under 
ideal conditions) could bo loaded at the rate of 100 tons per hour. A 
seven-hold ship, however, could be loaded at the rate of 140 tons per 
hour. A larger number of holds also simplifies to some extent the 

C roblem of stowing cargo for different ports so it can readily he 
icatcd and broken out upon arrival at the port of discharge. 

Cargo liners are of the three-island type, the flush-deck full-scantling 
type, the shelter-deck type, and of other types that are modifications of 
these classes of construction. Generally speaking, however, it may 
be said that at the present time the most popular structural type for 
ocean-going cargo liners is the three-deck shelter-deck type. There are 
several reasons for this: (1) Large cubic capacity is available when 
required. (2) Should a greater deadweight capacity he needed, this 
type of ship can provide very appreciable additional lifting power by 
simply closing up the tonnage opening or openings and stowing cargo 
in the shelter deck. On an 8,000- or 9,000-ton ship, such additional 
av-T 6 P° Wer would usually amount to from 1,200 to 1,500 tons. (3) 
\\ ith three decks, miscellaneous cargo for several ports can readily 
be stowed without expense for separation and in such a manner that 
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it can be located and discharged without undue delay at the port of 
discharge. 

Good examples of modern, carefully designed three-deck shelter-deck 
vessels are afforded by the C-2-type ships that have been constructed 
in accordance with designs prepared by the United States Maritime 
Commission (see fig. 35). These ships incorporate the most modern 
principles of cargo-vessel construction and are designed for cargo- 



FlRure 35.— Car*o liner of the Maritime Commlwlon’i C-2 type. Note carro-handllnr facili- 
ties which permit all hatches to be double-fan*ed for worklnc both aides of the ship 
simultaneously. 

liner service. Their principal dimensions and other characteristics 
are as follows: 

C-2 TYPE VESSH-8 


Diesel Propelled 


Gross tonnage. 6.2'>0. 

Net tonnage. 3.053. 

Deadweight. 8.682 ions, 
length overall. -159 feet. 

Breadth. 63 feet. 

Depth, molded. -10 feet 0 Inches 
Displacement at load draft. 13.870 tons. 
Bale cubic capacity. 498.983 cubic feet. 


Number of bolds. 5. 

Refrigerated cargo. 25.220 cubic feet. 
Draft, loaded. 25 feet 9 inches. 
Passengers. 12. 

Shaft horsepower. 0.000. 

Normal sea speed (average sea condi- 
tions). 15% knots. 

Cruising rudius, 12.500 miles. 


Cargo capacity. i.l.iO tons. 


SI ram Turbine Propelled 


Gross tonnage. 0.085. 

Net tonnage. 3.573. 

Deadweight. 9.758 tons. 

Length overall. 459 feet. 

Breadth. 63 feet. 

Depth, molded. 40 feet 0 inches. 
Displacement at load draft. 13.893 tons. 
Bale cubic capacity. 502.849 cubic feet. 
Cargo capacity, 8.O40 tons 


Number of holds. 5. 

Draft, loaded. 25 feet 9 inches. 
Passengers, none. 

Shaft horsepower. 0.000 
Normal sea speed (average sea condi- 
tions). 15% knots. 

Cruising radius. 13.000 miles. 

Deep tank cargo oil capacity. 2.8.8 tons. 


There are five cargo holds, three forward of the machinery space, 
and two aft. It is to be noted that this arrangement - » « « 

small No. 3 hatch and hold that, in many older five-hold \e^els, 
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commonly situated just aft of the bridge, between the bridge and 
the ’midships housing. This position necessitated a small hatch and 
n small hold, factors which, combined with the heat emanating from 
the machinery spaces, made it impossible to use the hold for the 

stowage of many classes of commodities. 

The vessels are subdivided by seven watertight bulkheads, the 
forward and aft collision, or peak bulkheads, being carried water- 
tight to the shelter deck, and the remainder carried watertight t<» 
t\\e second deck, which is the freeboard deck. '1 his arrangement 
of bulkheads provides a standard of subdivision of such a nature 
that any one compartment may be opened to the sea without the 
probability of the loss of the vessel. . 

In the Diesel-driven vessels the fuel consumption, based on the 
use of 5,600 S. H. P., is estimated at 172 barrels |>er day. In the 
steam-turbine-driven vessels the fuel consumption, based on the use 
of 5, GOO S. H. P., is estimated at 231) barrels per day. 

Based on the total bale cubic and cargo deadweight, there will 
be available about 73 bale cubic feet of space for each ton of cargo 
carried in the Diesel-driven ships, and about 71 bale cubic feet in 
the steam turbine vessels. 

Booms for overhead loading at each hatch are designed to handle 
safely loads up to 5 tons, and arc tested to 20 |R»ree»t in excess of 
this.’ The length of all booms is such that when topped to an angle 
of 45 degrees, they will have an outreach over the side of the ship of 
18 feet. All hatches are double-ganged. A 30-ton boom is pro- 
vided to serve No. 3 hatch. The winches serving all the booms are 
electric. Cargo winch power and speeds are considerably greater 
than in the old Shipping Board vessels built during the World War. 

The hatches are large and have the following dimensions, number 
of booms, and number of winches: 

>• • _ . «... . ... . 


Number of Xumbrraf 

Hold 8l:c of hatche* boom* winch c a 

No. 1 29 feet 3 Inches by 20 feet -I 4 

No. 2 30 by 20 feet 4 I 

No. 8 by 20 feet 5 •» 

No. 4 30 by 20 feet 4 

No. 5 30 by 20 feet 4 4 


A complete smoke-detecting system is installed in all holds, with 
a visual indicating panel in the wheclhouse where it may he seen 
by the officer on watch. In conjunction with the detecting system, 
a carbon dioxide extinguishing system is provided to aid in control- 
ling i i. i...i i 


li 


A forced system of ventilation is installed to all holds, which can 
be operated at all times, despite weather conditions. This furnishes 
a complete change of an* at frequent intervals, thus providing pro- 
tection against damage due to insufficient ventilation for the majority 
of the various types of cargo carried. It is expected that this 
feature will do much to eliminate claims for damage that have here- 
tofore been occasioned by lack of adequate ventilation. 

In developing the designs for the C-2 type vessels the Maritime 
Commission distributed preliminary plans and specifications amon«r 
shipbuilders and ship operators, naval architects, and others for 
their comments, criticisms, and suggestions for improvement. As 
a result, the Commission received a number of careful and thorough 
analyses of the design including a joint report from a committee 
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appointed by the New York Maritime Exchange which was composed 
of representatives of most of the American steamship lines operating 
cargo vessels. 

Comparing the preliminary and final design for the C-2 type ship, 
Rear Admiral Emory S. Land, Chairman of the Maritime Commis- 
sion, made the following observations concerning the facilities and 
equipment which have a bearing on the loading and stowage of cargo: 

The length of holds and number of holds have been changed to conform 
to recommendations of operators. The revised design has lx*en provided with 
five cargo holds in place of six. and one hold has been made 32 feet long. It 
has been possible to do this and retain the ship compartment subdivision 
by moving the engine compartment about 50 feet aft so that the large com- 
partment is under the highest point of the Hooding curve. Deep tanks that 
can take either dry cargo, various types of oil. or ballast water have been 
provided in the 2 and 4 holds so that the proper trim can l»e maintained 
with engines now located aft of the longitudinal center of buoyancy. 

The length of booms has been increased so that with the booms topped 
to 45 degrees they can load on two tracks abreast the normal pier. It Is 
impractical to lengthen the booms beyond this ns it makes them unwieldy 
and unnecessarily heavy. Larger booms would require higher kingposts to 
get proper angle of topping lift. The present height of kingposts allows a 2- 
foot clearance underneath the Manchester Canal bridge with a ship In 23-foot 
draft. 

In (lie design and construction of the new ships (be Maritime 
Commission has taken advantage of every improvement adaptable 
to a large-scale mass production project. The new ships are faster 
than their predecessors and can therefore complete more voyages and 
earn more revenue in a given time. They are more eflicient. both 
with respect to fuel consumption and cargo-handling. Improve- 
ments in connection with the latter include larger hatches, a greater 
number of cargo-booms, and increased speed and power of winc hes 
all items that make it possible for the new vessels to handle cargo 
more rapidlv. The new ships are more thoroughly protected against 
fire, the holds being provided with mechanical ventilation I? r< r v f nl 
cargo catching fire from spontaneous combustion. The air intakes 
and outlets for the ventilating system are screened to prevent sparks 
or lighted cigarettes from being thrown into the hold spaces. 

Other modern, well-designed American cargo liners are the 
vessels completed in 1940 for the American Export Bines _Spe ml 
interest is attached to the cargo-stowage facilities on these ships, 
owing to the fact that they were specially laid out with '■. ference t 
the traffic in and out of the Mediterranean and Black Sea ports. In 
this service the outward cargo consists largely 
factored goods, and bulk grain,, whereas the flow in the i other dire 
tion is usually raw materials, including a good deal of tobacco, \ege 

' a With' tld "sendee in mind, the deep tanks were arranf^d to sen-e 

die rapid handling and discharge of cargo. 
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Most of the ships engaged regularly in (he intercoastal trade 
between United States Atlantic and Pacific coast ports are cargo 
liners, since they operate on regular schedules between specific-named 

E orts. The special requirements of this trade have resulted in the 
nilding of a number of specially designed vessels that have several 

interesting features. . , t . . . . . , 

Many of these ships have proportionately more holds and hatches 
than the average foreign-going ships of the same size and tonnage. 
This is chiefly because intercoastal vessels usually call at a greater 
number of loading and discharging ports than do foreign trade ves- 
sels, some intercoastal vessels loading cargo at 4 or 5 Atlantic const 
ports and discharging at 8 or 10 Pacific coast ports, and vice versa. 
Arrangements must consequently be made so that cargo for each 
discharging port can be kept separate and readily accessible at the 
proper time, and this means a greater than usual subdivision of the 
vessel’s cargo space. In some cases the hatches of intercoastal ships 
are larger and better suited for the transfer of bulky cargo than are 
those on the average foreign-going cargo liner. Although large 
hatches are generally an advantage on any type of cargo vessel, they 
are particularly needed in the intercoastal trade because of the large 
quantities of lumber and iron and steel products which normally 
form an important proportion of their cargoes. 

Careful attention has been given to providing ample cargo-handling 
facilities on the ships specially designed for the intercoastal trade, 
and such vessels have an abundance of king posts so that cargo from 
each hatch can be worked over both sides of the ship at the same 
time. Furthermore, on many of the specially designed intercoastal 
ships, the winches are more powerful and work at higher speeds 
than those found on the majority of comparable foreign-trading 
vessels. 

Another interesting feature of many of the interconst a 1 liners is 
that the winches are arranged in pairs, so that one man can easily 
operate the two winches usually required in loading or discharging 
with the ship’s gear. The winches arc also placed sufficiently close 
to the opening of the hatch to enable the operator to see what is 
going on in the ’tween decks or lower hold. Thus, lie can, at the. 

S er time, lower away when loading or heave up when discharging, 
out having to follow blindly the hand signals of the hatch tender 
standing at the opening of the hatch. It is obvious that winches of 
this type, and arranged in the manner described, are not only more 
efficient in handling cargo, but also require less labor to operate than 
is needed for the average winch arrangement found on the majority 
of foreign-going vessels. 

Some of these ships under favorable conditions have achieved ex- 
ceptionally rapid loading and unloading speeds. Thus, one ship load- 
ing general cargo into 8 hatches with 12 gangs of men and 12 kin" 
posts in operation is reported to have loaded 450 tons per hour. This is 
a little over 56 tons per hatch per hour. Good average speed for the 
usual ocean-going vessel is considered to be about 20 to 25 tons per 
hatch per hour. This exceptional speed was probably achieved by em- 
plovmg tiie operation sometimes known as “swinging the ’tween 
decks. In this operation, a draft is lowered into the lower hold and 
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while the goods are being removed from (he sling, another draft is 
lowered through the hatch opening and swung over into the ’tween 
decks. Thus, lower hold and ’tween decks are loaded simultaneously, 
this being possible owing to there being a sufficient number of king 
posts to provide the requisite number of cargo booms. 

THE SEATRAIN TYPE OF CARGO CARRIER 

Mention of the seat rain type of ocean cargo carrier is included in 
the section on cargo liners, for the reason that these vessels sail on 
schedule between specific ports. The first seatrain ship was put into 
operation between New Orleans and Habana, Cuba, in 1929. Since 
that time, other vessels of this type have been constructed and placed 
in service between New Orleans and Habana. New York and Habana, 
Texas City and Habana, and Texas City and New York. 

The seatrain vessels are oceangoing steamers, ranging from 450 to 
478 feet in length, and have four decks, on each of which standard- 



Fiffure 3®. — S#»tr*ln typ» of oc«»n c»rro corner. 


gage railway tracks arc laid (see fig. 36). Each vessel s capable of 
carrying 100 loaded freight cars. The ships are loaded and dis- 
charged by means of special crane-elevator equipment which conveys 
freight cars into and out of the holds of the vessels. 

From a vessel -operating standpoint, the seat rains are efficient in 
that they reduce the time spent in port loading and dischaiging, and 
reduce general terminal expenses by eliminating all man-handling 
of cargo through the substitution of simple machinery t° mo\e a 
relatively small number of large units— the freight cars. Because 
of faster port dispatch, seatrains are able to spend a ^" er P r T ‘ 
tion of their time actually carrying revenue cargo than can other 

""From'^sSpper’s standpoint, tl.e seatrains have bcen of value 
in that they have helped to decrease or m some cases eliminate , pacK 
ing costs and have had an excellent record in delivering shmtnenU 1 
good condition. This is partly owing to the fact tint a large share 
of the tonnage handled by the seatrains are bulk commodities tnat 
not particularly likely to be damaged during transportation. 
These commodities include coke, coal, mag^nese ore, P » 

scrap iron, and the like, which are transported in gondola cars, lnra, 
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cottonseed oil, vegetable greases, acids, gasoline, kerosene, lubricating 
oils and greases, and molasses, which are carried in tank cars; grain 
and salt, which are loaded in bulk in box cars: and lumber, poles, 
timber, and the like, which are transported on Hat cars. I he sea- 
trains, however, also carry machinery unpacked, in box cars, and 
fresh fruits and vegetables in refrigerator cars. The latter are car- 
ried without change in temperature throughout their entire export 
journey and without the handling which is often destructive to green 

k The method of loading the sea train vessels at Hoboken— a typical 
installation — is very efficient, rapid, and economical. A specially 
designed 125-ton crane, with a horizontal extension that projects out 
over the vessel, is installed on the dock. Under the crane runs a 
double track from the classification yards and exactly beneath the 
crane the tracks are broken and big platforms are fitted in these 
breaks. The platforms in effect are movable bridges and are fitted 
with rails so arranged that, when in place, they register exactly with 
the rails on the dock or in the vessel. A car to be loaded into the 
vessel is first spotted on the platform by a switch engine, locked 
securely in place, and then the entire cradle bearing the car is lifted 
from its four corners and moved over the hatch of the ship. Hie 
crane then lowers and the cradle or platform descends into one of 
four sets of guides forming shaft ways which hold it in position ex- 
actly in the manner of a platform in an elevator shaft. When the 
desired deck is reached, the cradle comes to rest upon mechanically 
operated supports, wheel clamps are removed and the car is free to 
be moved either forward or aft on the rails laid on the decks of the 
vessel. Cars are moved along the rails within the vessel by means 
of a steam-driven car-hauling gear. 

When each deck has been loaded to capacity, the hatchway itself 
is utilized. The capacity of typical seatrain ships is 100 cars dis- 
tributed as follows: 2G in the hold. 26 on the 'tween decks, 30 on the 
main deck, and 18 on the superstructure. Each car, when placed 
in position on the vessel is securely anchored by means of four rail 
Clamps to prevent rolling on the tracks. Powerful jacks, operating 
at an angle of 45° with the vertical, relieve the car springs of the 
weight of the car. Four stout chains and turnbuckles from the frame 
of the car draw it firmly down upon the jacks. 

SELF-UNLOADING SHIPS 

A number of vessels have been equipped in recent vears with self- 
unloading equipment, some for the carriage of bul'k sand, gravel, 
crushed stone, cement, and coal on the Great Lakes, and others for 
the coastwise service in which the principal commoditv transported is 
coal. The use of this equipment, is of particular value in decreasing 
the turnaround time in ports which lack adequate discharging facil- 
ities. These vessels also provide an effective method of handling 
sluggish and non-free-flowing materials, such as wet coal or wet 
sanci. 

Classified according to the manner of handling cargo, self-unload- 
ing vessels may be placed in one of four groups: ( 1 ) Endless-belt 

C r ey ° r » ^-tVicshipcrane 
system , or (4) gantry crane system. 1 
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The endless-belt conveyor system and the scraper conveyor system 
may employ a single discharge or a double discharge with a central 
feed. Either system may use a conveyor boom or a cantilever con- 
veyor in the discharging of cargo. When the electric ship crane 
system is adopted, a number of cranes are mounted on the deck of 
the ship. Hooks, magnets, and grabs are used in the handling of 
cargo under this system. In the case of the gantry-crane system, 
the gantry is run the full length of the deck over the cargo space. 
The grabs of the cranes carry the cargo to the center of the gantry 
where it is loaded onto an endless-belt conveyor which discharges 
the cargo to the shore. 

The majority of the >elf-louding ships use the endless-belt conveyor 
system and the scrape conveyor system. Of these two the scraper 
conveyor system seems to be preferred. 

Vessels using the endless-belt conveyor system and the scraper 
conveyor system have holds with transverse hoppers sloping down 
to hinged doors, namely, gravity pockets. As these pockets are 
opened, the cargo being carried by the ship is discharged into longi- 
tudinal tunnels. If the endless-belt conveyor system is employed the 
cargo falls onto the belt which carries it to a inclined conveyor, 
which in turn delivers the cargo to a boom conveyor for discharge on 
shore. If the scraper-conveyor system is used, the cargo is dis- 
charged into the tunnel and is then scraped with a large scoop oper- 
ated by a cable system which drags the scoop with the cargo to an 
inclined conveyor. 

The unloading speed of the different self-unloading systems varies. 
For example, one vessel which is equipped with eight scrapers and 
n 180-foot boom conveyor is able to discharge bulk cargo at the rate 
of 1,000 tons per hour. 

TRAMP VESSELS 


Tramp vessels are commonly of the three-island, shelter-deck, or 
well-deck tvpe. The ordinary cargo tramp is designed for usual 
nnd reasonable conditions, that is. it is expected to cniry " cargo 
which stows at the rate of about 50 to GO cubic feet to the ton A 
number of tramps have been constructed with special featmes to 
make them particularly suited for the carriage of grain, ore, or coal 
he three most important ocean-borne bulk c»rg<^but the average 
oceangoing tramp is built along fairly standardized lines which ex- 
perieiue has shown will make ft suitable for the carriage of any of 
tho bulk cargoes usually transported by this class of 'esseh 

The trading of the average tramp steamer is world-wide in extent. 
For example; a tramp may be chartered to load a cargo of 
the River Plate for one or more ports in the United Kingdom, for 
North Sea continental ports, for Scandinavia, or for eastern or 
western Mediterranean. The ultimate port of discharge, which is 
often decided while the vessel is on its passage, will naturally have 
an important bearing on the owner’s decision about subsequent em- 
plovment. If the vessel were ordered to discharge at, say, Antwerp, 
the probability is that loading coal outward fr0 .7 o tl * e .,Y" 1 f n d n P? 
dom would be the next employment. If, on the other hand, t 
vessel were ordered to discharge at a Mediterranean port, ,l "P? 
be decided to load ore at South Spain for the 
United States. Thence, the vessel might be sent to South America 


?- 

le 
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or to Montreal to load another grain cargo, or, if grain rates were 
low, it might be sent to South Africa and there load coal for a port 
in the Indian Ocean, at which point the ship could be chartered home- 
ward with linseed kernels, be loaded for the United States with man- 
ganese ore at Vizagapatam, or ilmenite at Colachel, or be sent farther 
afield to the Far East or Australia, to load, say, copra, sugar, or 
chrome ore for the United States or Europe. 

A general all-round design, rather than a specialized one which 
tends to restrict the kind of cargo that can be carried, is obviously 
the most suitable for the average tramp vessel which during its life- 
time will trade in all parts of the world and may carry numerous 
different kinds of bulk or homogenous cargo. Study of the list of 
representative tramp-ship cargoes, which appears later in this chap- 
ter, will reveal the great variety of commodities that these vessels 
carry. One or two generalizations may he made as to the most suit- 
able employment for certain types of tramp vessels. Shelter-deckers 
are best suited for the carriage of cargoes of relatively light weight 
and density, owing to their large cubic capacity. They are not com- 
monly employed, for example, as ore carriers. Full-scantling vessels, 
or those more heavily built than shelter-deckers, are better suited for 
the carriage of dense ore cargoes, which fill only about 75 percent 
of the average three-island type vessel when loaded to its marks. 

Important trades to the tramp shii>owner include the carriage of 
nitrates from Chile, of phosphates from North Africa, of sugar from 
Cuba, Java, and Madagascar, of iron ore from Spain and North 
Africa, and the carriage of coal in the South African, Indian, and 
Australian coal trades. In none of these trades are the factors of 
loaded draft, size, or cubic capacity of great importance, except, 
possibly, that a light-draft steamer has an advantage in loading at 
Cuba, where some of the ports have not much water. The ordinary 
three-island single-deck ship is suitable for these trades, the shelter 
deck not being required. 

The homeward trade from India usuallv takes fairly large carriers 
with good cubic capacity, and shelter decks and ’tween decks are an 
advantage. Draught is unimportant. The Far Eastern trade is also 
suitable for large carriers, and shelter decks and ’tween decks arc an 
advantage. Many tramp ships are time-chartered to carry composite 
cargo for charterer’s account, and freouently the ship most in favor 
is one that closely resembles the usual type of general cargo vessel. 
Tween decks, shelter decks, booms, and winches capable of handiin" 
heavy lifts, and good speed are factors of importance. 

A widely used modern type of deep-sea tramp vessel is one of the 
shelter-deck type that carries approximately 9,500 tons deadweight of 


Horsepower, nnu Doners miming ‘25 tons of coal per day A 
number of tramp shins of approximately the same deadweight carry- 
ing capacity, but with a speed of 14 knots, have also been placed m 
However, the extra speed requires an engine of 3,800 horse 
power and a consumption of about 40 tons of coal per day This 
of e ™r™ y mea ". S that , la , rgcr *i unkcrs must be installed" at th/expense 
Ca , paC1 ,'y an ! als ?’ of «««». increases the daily expend of 
operating the ship. The dimensions of a tramp ship of this ?apf c ity 
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would bo approximately 415-foot length, 57-foot beam, 27 feet to the 
upper deck, and 36 feet to the shelter deck, with a draft of 25 feet 
2 inches. 

Many ships of this type are equipped to burn either coal or oil, the 
fuel used depending unon which costs less for a particular voyage or 
series of voyages. Other tramp ships of this size and contstruction 
are fitted with Diesel motors. The original cost of such a ship is 
greater than that of a steam-propelled vessel ; but operating costs may 
be considerably lower if the cost of Diesel oil at fueling ports visited 
is relatively low. The other major advantage of a Diesel-propelled 
vessel is that it usually has a larger cargo-carrying capacity, owing to 
the smaller amount of bunker oil which has to be carried. 


BALLASTING OF TRAMP SHIPS ON LONG VOYAGES 

Tramp ships not infrequently are obliged to make voyages of 
considerable length without cargo and, as a consequence, must be 
provided with adequate ballast tanks. Many tramp ships in recent 
vears have gone out from the United Kingdom to the River Plate 
in ballast or have proceeded light to the River Plate after discharging 
an outward cargo of coal at a Mediterranean port, Dakar, or the 
Canary Islands. Other tramps,' after discharging a coal cargo at 
a Mediterranean port, proceed in ballast to the East. Coast of Africa 
or to India to load their homeward cargoes. A valuable discussion of 
some of (he problems that arise in connection with long voya-es ol 
this nature was contained in airplay (Februaiy 1, 1940 » PJ \ 
and, because of the relative unavailability of the data presented, is 
reprinted herewith : 

The Keuernl procedure was ns follows: A wloter Nortb Atlaallc voysac wo. 
assumed, and (he ballast. In term : It -««“ b ** ,h " “,'i U r To 'nve 

solid ballast, was so placed os to “ f , C „ e dlam etcr of the 

propelier. hC Th t e r e^mlnat > lon^o? , ^mmiber oo^ercent"^ the menu 

iKM w„, about 30 percent of the 

total deadweight capacity of the shi^ above figures to a 

Dflribution and T-m-T. «»“'"«* «*'*• „ f 23 ft. B In. and a dis ; 
10.000-ton deadweight shel ter-aecKcr^u u s . , the double-bottom and 

placement of K Mis represents only 25 percent 

in the peak* and OOO tons or com therefore Insufficient to 

of the total deadweight caP«c tons stated above. In order that it may do so 
comply with the general condjtl • “ of ballast In some form, so 

it would be Jc ft 3 in. aft and 11 ft. 3 in. forward giving 

distributed as to gi'e a draft of propeller will be about 80 

a trim by K^U of this the ^wer developed will be reduced 

percent Immersed, and because oi i ^ Qt n kno(8 there would be 

considerations of draft, triin and Ijrope e i concentration of coni near 

to begin with; the danger is rather in a ten, g e ^ deck Scrl0 us 

the boilers, which may lead I to crippl I g or concentration of too much weight 
damage lias been known to be caused b * . ' voyages. The total concentrated 

S KSS%;. of course, does not apply ■« W other 
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distributed weights in the ship— such as the water ballast in the double-bottom— 
but would include the weight of all coal carried as close to the boilers ns possible, 
the coal in spare bunkers tif any) forward of the boiler space, and the contents 
of deep tanks, if these are fitted. 

TRAMP-SHIP CARGOES 


The major cargoes carried by tramp vessels are coal, grain, and ore, 
although there are many other trades in which they operate, and a 
number of these are noted below. Coal is shipped from numerous 
United Kingdom and North European ports to South America, the 
Mediterranean, and other destinations, and in other quarters of the 
world many tramp ships carry coal from Durban to Indian and Far 
Eastern destinations, from Calcutta to other Indian and Far Eastern 
ports, and from Australian ports, chiefly Newcastle, to Chile, the 
Pacific islands, and other destinations, dome coal is shipped from 
Newport News, Baltimore, and other points, to South America. 
Anthracite coal has been shipped in considerable quantities in recent 
years from the United Kingdom to Canada and from French Indo- 
china to various destinations, including the Mediterranean and Mont- 
real. 

The major grain-shipping ports, at which large numbers of tramp 
vessels load each year, are those of Argentina, such as Rosario, Santa 
Fe, Ibicuy, and Bahia Blanca; the Canadian St. Lawrence ports of 
Montreal, Sorel. Three Rivers, and Quebec j various Australian ports; 
South Africa (Durban, Capetown, and Lobito Bay) ; French Morocco, 
and Danube and Black Sea ports. Tramp steamers sometimes load 
bulk cargoes of grain at United States Atlantic coast ports for 
European destinations, although in recent years this business has been 
chiefly handled by liners, also at Pacific coast United States and 
Canadian ports, these cargoes going largely to the Fur East. 

For the sake of brevity, other tramp cargoes — some 50 commodi- 
ties in all— are listed below, without comment. They indicate both 
the variety of products which these vessels are called upon to carry 
and the world-wide range of their o)>erations. The cargoes listed 
are not, of course, carried wholly by tramps. Many of them, such 
as grain and other cereals, especially wheat and rice, are carried in 
large quantities by liners, as are cotton, flour, lumber, copra, raw 
sugar, gunnies ; and other of the commodities listed. The list of 
loading ports is representative, but not all-inclusive. 

Notes on the stowage of practically all the cargoes listed below 
are given in the section, ‘ Commodities and Their Stowage.” 


TRAMP-SHIP CARGOES 


Asphalt In drums: 

Trinidad to South Africa. 
Trinidad to Australia. 

New York to Bombay/Karachi. 
Abadan (Iran) to South Africa 
Suez to Australia. 

Basswood logs: Montreal to Sharp- 


Bauxite : 

British Guiana to United States 
and Canada. 

Dutch Guiana to United States 
and Canada. 


Bauxite— Continued. 

Aghln Marina (Greece) to Port 
Alfred (Quebec). 

Dubrovnik (Yugoslavia) to Ger- 
many. 

Case oil: 

San Francisco to Bangkok (Thai- 
land). 

United States Gulf to Kohslchang 
(Thailand). 

United States Gulf to South Africa. 

Castor seeds : Brazil to Japan. 
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Cement : Thames to Reykjavik (Ice- 
land). 

China clay: Fowey (Cornwall) to Con- 
tinent and United States. 

Cinders: L’Estaque to Antwerp/Ghent. 
Cocoa: Bahia (Brazil) to Petsamo 
( Finland). 

Concentrates: Fotliiye (Turkey) to 
South France. 

Copra : 

New Guinea to United Kingdom. 
Solomon Islands to Uuited King- 
dom. 

Rabaul (New Britain) to Mexico. 
Philippine Islands to United 
States. 

Philippine Islands to United King- 
dom /Continent. 

Celebes to United States. 

Macassar (Celebes) to United 
Kingdom/Continent. 

Corkwood : Lisbon to United States. 
Colton : 

United Slates Gulf to United King- 
dom/Continent. 

United States Gulf to Japan. 

San Francisco to Japan. 

Port Sudan to United Kingdom. 
Santos to Shanghai.' 

Mombassa (Kenya) to Marseille. 
Bombny/Karncbi to United King- 
dom/Continent. 

Cottonseed: Alexandria to United King- 
dom/Continent. 

Cottonseed cake and meal: 

Santos to United States. 

Buenos Aires to Dublin. 

Crushed bones : 

Bombny/Karachi to United King- 
doin/Continent. 

Calcutta to Antwerp. 

Dried fruit: Batoum (U. S. S. R.) to 
Rotterdam/Antwerp. 

Nemours (Algeria) to United King- 
dom/Continent. 

Almerla (Spain) to Glasgow. 

Flour in bags: 

Vancouver to Shanghai. 

Sydney (Australia) to Kingston. 

Trinidad, and Barbados. 

Sydney to Taku Bar. 

Puget Sound to Dairen (Manchu- 

Froit granges and lemons): South 
Spain to United Kingdom. 

Gasoline In drums: 

United States Gulf to Japan. 

Los Angeles to Taku Bar. 
Groundnuts (Peanuts): 

Dakar (Senegal) to France. 

Kaolak (Senegal) to France. 
Saloum (Senegal) to Bordeaux. 
Bissao (Portuguese Guinea) to 

Ziguinchor (Gambia) to Marseille. 


Groundnut kernels: 

Madras Coast to United Kingdom/ 
Continent. 

Malabar Const to United Kingdom/ 
Continent. 

Gunnies: 

Calcutta to Argentina. 

Rangoon/Calcutta to West Africa. 

Gypsum: Dingwall (Nova Scotia) to 
New York. 

Jute: 

Calcutta to North Spain. 

Calcutta to United Kingdom/Con- 
tinent. 

Licorice root : 

Basrah (Iraq) to United Slates. 

Alexandretta to United States. 

Izmir (Turkey) to Uuited States. 

Linseed : 

Buenos Aires to Montreal. 

Concepcion/ lbicuy (Argentina) to 
New York. 

Rosario/Santa Fe (Argentina) to 
St. Lawrence. 

Montevideo to United States. 

Linseed cake: Bueuos Aires to Dublin. 

Lumber (Timber) : 

British Columbia to Alexandria/ 
Haifa. 

British Columbia to Marsellle/St. 
Louis dc Rhone. 

British Columbia to Port Sudan. 

British Columbia to Capetown/ 
Walvis Bay range. 

British Columbia to Japan. 

British Columbia to Australia. 

Puget Sound to Japan. 

Uuited States Gulf to United King- 
dom. 

Rumania to Lourenco Marques/ 
Capetown. 

Danube ports to Syrin/Egypt. 

Rimouski (Quebec) to United 
Kingdom. 

Miramlchl (Quebec) to Belfast 
(Spruce). 

Halifax to Preston (Spruce). 

Constanza (Rumania) to United 
Kingdom. 

Constanza to Tripoli (Libya). 

Murmansk (U. S. S. R.) to United 
Kingdom. 

Igarka (Northern Siberia) to 
United Kingdom. 

Western Norway to Boston. 

Kotka (Finland) to West Hartle- 
pool. _ , 

Jakobstadt (Finland) to Sunder- 
land. . , _ 

Kasko (Finland) to Kings Lynn. 

Mahogany. (Ivory Const) to 

British Honduras to United States. 

Hnitl/Dominlcnn Republic to New 
York. 
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Newsprint: . # 

St. Job ns/Bot wood (Newfound- 
land) to Buenos Aires. 

Botwood to United Kingdom. 

Cornerbrook (Newfoundland) to 
Australia. 

Botwood to Vera Cruz (Mexico). 

Quebec to London. 

Nitrate of soda : 

Hopewell (Virginia) to British 
Columbia. 

Hopewell to Colombo. 

Hopewell to Alexandria. 

Hopewell to La Pallice (France). 

Chile to United Stales and United 
Kingdom/Continent. 

Oats : Chile to Genoa. 

Oil cake: 

Caronte/Marseille to Denmark/ 
Sweden. 

Black Sea ports to Denmark. 

Oknnie wood : French Gabon to 
Germany. 

Onions: South Spain to United King- 
dom. 

Ores : 

Freetown (Liberia) to United 
States (chrome ore). 

Santa Cruz. Zambnlcs (P. I.) to 
United States (chrome ore). 

Masinloc. Zambales (P. I.) to 
United States (chrome-bearing 
iron ore). 

India to Japan (manganese). 

Santa Fe (Argentina) to Montreal 
(zinc concentrates). 

Karachi to United States (chrome 
ore). 

Morphou Bay (Cyprus) to Dairen 
(Manchuria). 

Morphou Bay to Hamburg (concen- 
trates). 

Morphou Bay to Chinn/Japan 
(copper concentrates). 

Mersin (Turkey) to United States 
(chrome ore). 

Cochln/Colnchel (South India) to 
New York (ilmenite ore). 

Newfoundland to Boston (iron 
ore). 

Botwood (Newfoundland) to New 
Orleans (concentrates). 

Botwood to Bordeaux (zinc con- 
centrates). 

Wabana (Newfoundland) to Rot- 
terdam (Iron ore). 

Chile and Peru (6 ports) to New 
York. 

Cruz Grande (Chile) to United 
States. 

Huelva (Spain) to United States 
(pyrites). 

San Juan (Spain) to United King- 
dom. 

Setubal (Portugal) to Antwerp 
(pyrites). 


Ores — Continued. 

New Caledonia to United States 
(chrome ore). 

New Caledonia to Rotterdam 
(chrome ore). 

Lourci ico Marques (Mozambique) to 
Montreal (chrome ore). 

Louronco Marques (Mozambique) 
to Montreal (chrome ore). 

Beira (Mozambique) to United 
Slates/United Kingdom. 

La Goulette (Tunis) to France. 

Bougie (Algeria) to Middlesbrough. 

Bona (Algeria) to Barrow. 

Benisaf (Algeria) to Philadelphia. 

Melilla (Morocco) to Ymuidcn. 

Casablanca (Morocco) to United 
Kingdom (pyrites). 

Casablanca to Zongouldak (Tur- 
key) (inanagnese). 

Walvis Bay (Southwest Africa) to 
Tampico. 

Matadi (Belgian Congo) to United 
States. 

Takoradi (Gold Coast) to Boulogne 
(manganese). 

Takoradi to United States and 
Canada (manganese). 

Durban to An twerp/Rotterdam 
( manganese). 

Durban to United States (manga- 
nese). 

Quilon (Indin) to Baltimore (Il- 
menite). 

Agua Amnrga (Chile) to United 
States. 

Vizngnpntnm (India) to Baltimore 
(manganese). 

Vizagnpatnm to Irlntn (England) 

( manganese). 

Vizngnpntnm to Japan (inauga- 
nese). 

Mnrmagon (India) to Antwerp/ 
Dunkirk (manganese). 

Koilthottnm (India) to New York 
(ilmenite ore). 

Poti (U. S. S. R.) to Ytnuiden (man- 
gnnese). 

I’ofi to Marseille (manganese). 

Novorosslsk (U. S. S. R.) to United 
Kingdom/continent. 

Novorosslsk to United States. 

Port Pi rie (West Australia) to 
United Kingdom (zinc concen- 
trates). 

Seriphos Island (Greece) to Rotter- 
dam (iron ore). 

Sinai Peninsula to Germany (man- 
ganiferous ore). 

Rio de Janeiro to Sydney (C. B.) 
(manganese). 

Rio de Janeiro to Antwerp/Rotter- 
dam (manganese). 

Rio de Janeiro to United Slates 
(manganese). 
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Ores — Continued. 

Victoria (Brazil) to Yawata 
(Japan) (manganese). 

Tampico to Caronte (France) (zinc 
concentrates). 

Salonicn to Caronte. 

Spalato (Yugoslavia) to Rotterdam. 
Narvik (Norway) to United King- 
dom. 

Brittania Beach (British Colum- 
bia) to eastern United States 
(pyrites). 

Oyster seeds: Japan to WiUapa Bay 
(Washington. U. S. A.). 

Palm kernels: Madras Coast to United 
Kingdom/continent. 

Pebbles: France to Hubbell. Michigan. 
Petroleum coke: Los Angeles to Japan. 
Phosphates : 

Bona (Algeria) to Cork. 

Tunis to Setubal (Portugal). 

Tunis to Rotterdam. 

Tunis to New Zealand. 

Ocean Island/Nauru to United 
Kingdoih. 

Ocean Island/Nauru to Japan. 

Sfax (Tunis) to Colombo or Port 
Swettenham. 

Sfax to Nantcs/Rouen. 

Casablanca to Rieme. 

Sadi (Morocco) to France. 

Makatea (Low Archipelago) to 
Japan. 

Kosseir (Egypt) to London/ Ant- 
werp. 

Safaja (Egypt) to Japan. 
Barcelona to United Kingdom. 
Phosphate rock : 

Tampa to Lisbon. 

Tampa to Garston. 

Boca Grande (Florida) to Japan. 
Fernandina (Florida) to Setubal. 
Pig iron : 

Calcutta to Glasgow. 

Calcutta to Japan. 

United Kingdom to Marseille. 
Newcastle/Port Kcmbla (Austra- 
lia) to United Kingdom. 

Pit props: 

Lisbon to Liverpool. 

Scandinavia to United Kingdom. 

P " C Newark (N. J.) to Haiphong. 

NIcolaiefT (U. S. S. R.) to Setc 
(France). 

Nicolaieff to Ghent. 

POt °Ss Angeles to Japan. 

Barcelona to Japan. 

PotatoeSj.^hn (N B>) to Buenos Aires. 
Scottish ports to Wisbech (Eng- 
land). . 

New Zealand to River Plate. 


Pulpwood : 

Gaspe to Baltimore. 

Newfoundland to Rotterdam. 
Scandinavia to United Kingdom. 
Quebracho : 

Argentina to United States. 

Lisbon to United Kingdom. 
Railroad ties, untreated : British Co- 
lumbia to Alexandria. 

Rice: 

Burma to United Kingdora/Conti- 
nent. 

Rangoon to Shanghai. 

Bangkok (Thailand) to Cuba. 
Kohsichang (Thailand) to Shang- 
hai. 

Saigon to Marseille. 

Saigon to India. 

Saigon to North Africa. 

Saigon to West Africa. 

Saigon to United Klngdom/Contl- 
nent. 

Rice bran: Rangoon to Liverpool. 

Salt : 

Turks Island to Japan. 

Dominican Republic to Japan. 
New Orleans to Japan. 

North Brazil to Japan. 
Oakland/San Francisco to Japan. 
Kundla (northwest India) to Cal- 
cutta. 

Nnvnlnkhi (northwest India) to 
Calcutta. 

Kathiawar (northwest India) to 
Calcutta. 

Porbundar/Karachi to Calcutta. 
Port Okhn (northwest India) to 
Calcutta. 

Torrevieja (Spain) to Japan. 

Aden to Chittagong. 

Cadiz to St. Johns (Newfound- 
land). 

Venezuela to Japan. 

Brazil to Japan. 

Massawa (Eritrea) to Japan. 

Assab (Eritrea) to Japan. 

Port Said to Antwerp/Rotterdam. 
Alexandria to Japan. 

Cagliari (Sardinia) to Iceland. 
Cagliari to St. John (N. B.). 

Ilnfun (Italian Somaliland) to 
Japan. 

Scrap metal : 

Brazil to Montreal. 

United States to Europe and Japan. 
Buenos Aires/Montevldeo to Japan. 

‘ ISa Progreso (Yucatan) to Plymouth 

Progreso to United Kingdom/Conti- 
nent. 

Soybeans^ (Manchurin) to United 

Kingdom/Continent. 
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Soybeans — Continued. 

Rashin (Chosen) to Rotterdam/- 
Hamburg. 

St. Lawrence (Canada) to Copen- 

hngen/Karlshamn. 

Steel bars: Nova Scotia to Dairen (Man- 
churia). 

Steel billets: Sydney (C. B.) to Van 
couver. 

Steel rails: 

Sydney (C. B.) to South Africa. 

San Francisco to Persian Gulf. 

Steel wire rods: Baltimore to Dublin. 
Sugar : 

Java to Piraeus/Istanbul. 

Java to Chile. 

Java to Persian Gulf. 

Java to India. 

Java to Casablanca. 

Java to Rotterdam. 

Cuba to United States. 

Cuba to United Kingdom/Conti- 
nent. 

Cuba to Casablanca. 

Cuba to Vladivostok. 

Maceio (Bra7.il) to Casablanca. 
Recife (Bra7.il) to Beirut/Port 
Said. 

Brazil to Persian Gulf. 

Dominican Republic to United 
States. 

Dominican Republic to United 
Kingdom/Continent. 

Puerto Rico to United States. 

Peru to Casablanca. 

Peru to United Kingdoin/Continont 
Queensland (Australia) to United 
Kingdom. 

Queensland to Hongkong. 


Sugar — Continued. 

Durban to United Kingdom. 

Durban to Montreal. 

Fiji to United Kingdom. 

Philippine Islands to United States. 
Rotterdam to Karachi/Colombo 
range. 

Sulfate of ammonia : 

Baltimore to Lisbon. 

British Columbia to Australia. 
Novorossisk (U. S. S. It.) to New 
Orleans/Baltimore range. 

Sulfur: 

United States Gulf to Lisbon. 

United States Gulf to Capetown/ 
Durban. 

United States Gulf to Australia/ 
New Zealand. 

United States Gulf to Santos, 
Montevideo, and Buenos Aires. 
Licata (Sicily) to Hamburg. 

Sicily to Australia. 

Ancona (Italy) to Garston. 
Superphosphates : 

Barcelona to United Kingdom. 
Baltimore to Durban. 

Baltimore to Rio tie Janeiro. 
Telegraph poles: 

Melbourne to Suez. 

Woodpulp : 

Sheet Harbor (Nova Scotia) to 
Grimsby. 

Larvik (Norway) to Rouen. 

Zinc concentrates: 

Port Piric (Australia) to United 
Kingdom. 

Santa Fe (Argentina) to United 
States. 

Santander (Spain) to Baltimore. 


CHARACTERISTICS OK TRAMP VESSELS EMPLOYED IN CARRYING GRAIN 

In many single-deck vessels designed especially for carrying grain, 
the hatch coamings are made deep so as to form a feeder from which 
(he grain may work downward and fill any vacant spaces created 
by the settling of the grain in the hold during the voyage. The 
hatch coamings may be any height up to 5 feet or more,* the actual 
height being regulated by the requirement that the space enclosed 
by the coamings shall be at least 2 percent of the hold space below. 

Turret-deck and trunk-deck vessels have been favored at vnrious 
times for the carriage of grain in bulk. Turret-deck vessels, owing 
to their rounded gunwales and numerous hatchways, may be filled 
full of grain without any hand-trimming, and, despite their having 
only one deck, they carry grain safely because the large central 
trunkway forms a very efficient feeder. Trunk-deck vessels are 
practically of ordinary design, except that they have what might be 
aesenbed as a continuous hatchway, having coamings about 7 feet 
nigh, decked over on top. Like turret-deck vessels they are suitable 
lor carrying grain in bulk, the trunk forming an excellent feeder. 

', es ?; ls ' wIuch constant y carry grain in bulk the sides of the 
gram holds are sometimes closely ceiled with wooden cargo battens 
and the seams chmtzed or calked by working in oakum with a knife 
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blade or chintzing iron, in order to prevent the grain from working 
down into (he bilges. 

In many modern vessels built specially for the grain trade, per- 
manent steel bulkheads running fore and aft, except in way of the 
main hatchways, have been fitted to divide the holds alon" the center 
line and prevent shifting of the cargo. These bulkheads take the 
place of the temporary wooden bulkheads that are commonly used 
on the usual tramp vessel. 

An interesting discussion of the types of tramp vessels most suited 
for the various major grain trades is contained in a .paper prepared 
by W. Stanley Hinde.* The discussion of the various trades and 
their requirements follows: 

(n) From Montreal. North Atlantic U. S. A. ports, and ports in the Gulf of 
Mexico, to the United Kingdom. Continent, or Mediterranean.— In this trade, 
loaded draft is not an important factor, and there seems to be no limit to the 
size of cargoes available for shipment. Cubic capacity is occasionally important 
in case the cargo is composed of light grain. A shelter or bridge deck is often 
advantageous for the accommodation of parcels of bag cargo which may require 

IO (b) *Fpnm**the River Plate or Rahia Blanca to the United Kingdom. Con- 
tinent. or Mediterranean ports. — This trade, ns far ns loading Is concerned, 
divides itself into two categories, namely, the ship that can load up-river, or 
the ship that must load in part up-river and complete nt 
account of draft of water. 23 ft. G In. loaded draft would appear to be the 
limit on which one can base. If it is intended to be in a pMitlon '* 
loading at the up-river ports on ns many occasions ns possible, although ther 
are. of course, times when there is Insufficient water for a 
this. In the River Plate trade there is also usually useful ^oymont tort he 
handy-sized steamer of. say 6.000/6.300 tons d. w and there U attain 
amount of business for the large carriers of. say. 0 .W 0 tons d. i *.tn »m n 
lower ports. The main business, however, is for the 7.000/8.W0 tons a. 

Shi (c) From South Africa, there are seasonal shipments of maize to 

sfer: S5 - ms 

fioo<l h e U npncitV W |a implant .but loaded nr r , | s 

«■> Grain -or^ be made In ballast mvlmr 

“ ,rn ', le 1 in Z o h., direction, and the S.000/9.000 ton 

:r i 'longtmie steamer Is the type usually employed. 

From uSe 11 nfaek’sea ilo'rts 8 r* rsoes have recently been available up to 0.000 
tons. Cubic capacity is not important. 

REFRIGERATED SHIPS 

opments m ocean shipping, and a J7 “reefers;’ have been built 
vessels or as they are commonly » e ™ d ,; a £ e ‘5£ been mar ked im- 
,o carry these equipment installed on board, these 

^eirwhlch pcrmU the maintenance of more constant and uniform 

cngUe-on-Tync. November 28. 10.10. 
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temperatures throughout the refrigerated chambers than was formerly 
possible. 

A n A nr A 


CLASSES OK KEFRIOERATED CARGO 


There are three general classes of refrigerated cargo, each rc- 
liring its own system of refrigeration and a vessel specially equipped 


for its carriage. These classes are (1) frozen cargo, such as frozen 
mutton and lamb, beef, and rabbits, which arc carried in the hard 
frozen condition at temperatures ranging from about 10° to 15° F. ; 
(2) chilled cargo, principally beef, chilled so that only a thin outside 
layer of the meat is frozen and usually carried at a temperature of 
28V^° to 29i/ 2 ° F., though other temperatures may be specified by 
the shipper; and (3) air-cooled cargo, principally fresh fruits, which, 
as indicated in the section on Refrigerated Cargoes in chapter IX, 
Stowage of Special Cargoes, are carried at a number of different 
temperatures, according to the nature of the fruit, its condition at 
time of shipment, and other factors. 

The principal frozen and chilled meat trades arc those from Aus- 
tralia, New Zealand, and the River Plate to the United Kingdom and 
the continent of Europe, and many specially designed vessels have 
been built to serve these routes. Fresh fruits are carried in large 

S uantities from the Pacific coast of North America to the United 
kingdom and Continent, and also from South Africa, Australia, 
New Zealand, Tasmania, the Mediterranean, and the east and west 
coasts of South America. The latter regions are also developing an 
increasing trade in fresh fruits with the United States. 

A specialized division of the fresh-fruit trade is the carriage 
of bananas. Some bananas arc carried under refrigeration on general 
cargo vesselSj but the bulk of this trade is handled by special vessels 
built to service the principal banana trades, namely, those between 
Central America, northern South America, and the West Indies, and 
the United States and United Kingdom/Continent; and between West 
Africa and the Continent. 

TYPES OF REFRIGERATED S II IPS 

Most refrigerated ships have been designed to engage in one trade 
only, but other vessels^ usually designated as general refrigerated 
ships, have been so equipped that they are able to carry all types of 
refrigerated cargo. In addition, practically all modern cargo liners 
and passenger liners, and even some vessels designed primarily for 
tramping service, are provided with one or more refrigerated com- 
partments to enable them to carry small lots of refrigerated cargo as 
well as the customary general cargo. Consideration is given below 
trade pnnClpal types ° f refri S erate ^ ships now engaged in oversea 

Frozen-Meat-Carrying Ships. — Frozcn-meat-carrying ships, apart 
from the insulation fitted on the sides of the holds, bulkheads," Wl 
underside of decks to prevent dissipation of the cold air through con- 
tact with warmer metal parts, and the installation of a cooling plant, 
ver £ 1,ttle m constructional details from the ordinary cargo 
hn df;,A r ° Zen mCat ,S carned ln b “ lk i and roomy, well-insulated 

ta Ween A th * pMmary r< T>rement, Very heavy insulation is needed 
JWdrA »l m Carg ° "I. good condition, but frozen-meat carriers do not 
require as many cooling pipes as do chilled-meat ships. 
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The usual system of refrigeration is by means of cooling pipes 
fitted to all sides of the cargo compartments except the floor, through 
which cold brine is circulated. The cooling pipes are fitted in 
“grids,” that is, individual sections of piping, each having its own 
supply and return pipes to bring brine from the evaporator and 
return it to the brine tank. For this reason, these vessels are fre- 
quently referred to as “grid ships.” 

There are two principal methods of cooling the brine — the C0 2 and 
the NH S methods. In the former, carbonic acid is compressed and 
it is technically known as the carbonic-anhydride system. A gas is 
formed when the acid is compressed in a cylinder, thus increasing its 
temperature. The heated gas is then cooled, changing it back into a 
liquid form, reducing its volume, and causing it to lose a certain 
amount of heat. In this state it is directed into the evaporator coils, 
which are placed in the brine tanks, where the liquid is changed back 
into its former gaseous state. The change from the liquid to a gas 
brings about an increased volume and a decreased pressure, causing 
it to absorb the heat of the brine immediately surrounding the coils. 
The brine is then sent through the pipes into the various compart- 
ments. The NH 3 method, or ammonia system, operates on the same 
principle, with the exception that ammonia gas instead of carbonic 

The refrigerated compartments are insulated on all sides, including 
the floor, by means of granulated cork, charcoal, silicate of cotton or 
some other nonconducting material. Slag cork set with cement or -a 
hot tar preparation has been used in a number of vessels. A woo 
sheathing is fitted over the insulating material to provide a .smooth 
surface. Wooden battens arc usuahy put in P"« °^ he T b ” 
pipes to inevcnt contact between the cargo and the. pipes llu.se 
iri generally portable so they can easily be removed to permit access to 

the dpes for inspection, cleaning, repairs, etc. j' s 

Tinroilfdi and effective insulation of all exposed steel P 1 *}®®** 

ring because of defects. w :*i. mcans for hermeti- 

ca Unsealing 1 each" compar! men t° to prevent the entrance of warm, 
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moisture-laden air, which would cause the brine pipes to become 
coated with frost or ice and thus reduce their efficiency. 

Chilled-Meat -Carrying Ships.— Chilled-meat-carrying ships are 
usually provided with two or three ’tween decks and shallow lower 
holds, since quarters of chilled meat are stowed in a hanging position, 
being suspended from hooks fastened to rails fitted between the over- 
head cooling pipes, and the height of ’tween decks and holds is ad- 
justed to conform to the usual length of a quarter of beef suspended in 
this manner. These ships are consequently fitted with as many decks 
as possible in conformity with other requirements of design, and each 
deck is subdivided into a number of small compartments, since it is 
easier to maintain uniform temperatures in small compartments than 
in large. Some of the chilled-meat ships in the United Kingdom- 
River Plate trade have as many as 1G0 independent refrigerated 


cargo spaces. 

The suspension method of carrying chilled meat means that the 
entire weight of the cargo in each compartment is borne by the deck 
above, instead of being distributed over the bottom of the hold or 
’tween deck, as in the ordinary cargo vessel. To provide for this 
method of stowage, chilled-meat carriers are fitted with heavier deck 
beams, girders, and pillars than arc ordinary cargo ships. 

Chilled meat requires the maintenance of a constant temperature 
which must be as uniform as possible throughout the compartment 
For this reason the refrigerated chambers on these ships arc much 
more heavily piped than those on frozen-meat ships. The “grid” 
system of brine pipes is used, which has already been described, and 
means are provided for hermetically sealing each refrigerated 
chamber. It is important that the brackets supporting the overhead 
rails to which the quarters arc hung be thoroughly insulated at their 
upper connections to prevent them from acting ns conductors of 
heat and so causing a softening of the meat where it contacts the 
hooks. 

In carrying chilled beef from New Zealand and Australia to United 
Kingdom and Continental ports, the so-called “gas storage” method, 
in which the composition of the atmosphere as well as the tempera- 
ture in the refrigerated chambers is controlled, is employed. In this 
method, first used in 1933, carbon dioxide is introduced into the 
chambers in sufficient quantity to equal about 10 percent of the total 
atmospheric content. The use of this process requires that the cham- 
bers be gas-tight, or so constructed that leakage of air is reduced to 
a minimum. In new vessels constructed for the Australian and 
^ew Zealand trades the provision of gas-tight refrigerated space is 
now a matter of course and many compartments in older ships have 
been reconstructed. 

Prior to the introduction of the “gas storage” method, all beef 
brought from Australia and New Zealand was carried in the hard 
tro^n condition, the voyage being too long to permit carriage in the 
chilled condition with temperature control alone. Chilled beef from 
South America, on the other hand, does not require “gas storage” as 
the passage takes only about half as long as that from AustraliS. 

United spec * a ^ , y for the River Plate- 

m - chilled-meat trade are equipped with cargo-handling 
deuces which insure exceptionally rapid loading a.uf discharge 
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For example, one vessel typical of this class which measures 9,100 
tons gross and has 500.000 cubic feet of refrigerated space, has seven 
cargo hatch openings, each of which is so arranged as to serve at 
least three refrigerated compartments simultaneously. There are 24 
cargo booms and 24 winches, capable of lifting from 6 to 12*4 tons 
each, and the latter can be combined so that it is possible to handle 
lifts up to 25 tons. The deck machinery and the number of hatch 
openings are unusual in cargo carriers of this size. Additional rapid 
handling is secured by so arranging the cargo booms that loading 
and discharging operations may be carried on simultaneously over 
both sides of the ship. 

Fruit-Carrying Ships . — The refrigerated compartments of vessels 
specially designed for the carriage of fresh fruits are cooled by means 
of cold air kept in constant circulation through the compartments 
by means of fans. Extractor fans withdraw the heated and moisture- 
laden air from the compartments and pass it through coolers where 
it is cooled and dried, after which it is returned to the refrigerated 
compartments by supply fans which force it through ducts leading 
to the compartments. 

A recent survey of G5 Danish ships built specially for the carriage 
of fresh fruits showed that 15 used a direct expansion ammonia system 
to cool the circulating air, and the others used a brine-cooling system, 
about equally divided between carbon dioxide and ammonia. 

Nearly all the plants on these ships had three temperatures avail- 
able in the brine system, one for temperatures below the freezing 
point. The final cooling of the cargo was accomplished by circulating 
the cold air through ducts leading to the refrigerated compartments 
from two or more central cooling and fan rooms. The ducts lead 
along the sides of the ship for delivery on one side and return on the 
other. In most of the ships the holds and ’tween decks ^redivided 
into 10 individual compartments, each independent of the otheis ns 

t° TcTpe^mit \ horough, unobstructed circulation of the cold air to all 
parts of the cargo, the refrigerated compartments on fruit-carrying 
ships should be constructed with the smallest possible number of 
projecting parts, such as brackets, side stringers, and hatch coamings, 
which might interfere with the air circulation and permit heated an 

t0 In ^coiniect^on^with the carriage of fresh fruits, it must be borne 
in mind that such fruits, even when cooled, are still Imng : 
that breathe in oxygen and give off carbon dioxide. This results in 
the accumulation of carbon dioxide in the air that is being circulated 
through the compartments and from time to time, USU * I ^* 1CI 1 ! * 
c rbon dioxide content of the air exceeds 8 or 10 percent some of c 
air is discharged into the atmosphere and replaced by fre sh °utside 
air, which isled to the cooling rooms and efried and cooled before 
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tainted. The carrying temperature is usually from S3 to 5a F., and 
it must be closely controlled if damage to the fruit is to be avoided. 

On the specially constructed ships which carry the great bulk ot 
American and European banana imports, each deck is divided into 
bins. Permanent uprights are fitted from deck to deck at about 10- 
foot intervals both fore and aft and athwartships. The sides of these 
are slotted to take portable battens, while the deck is fitted with 
portable gratings about 3 inches deep. A bin is thus about 10 feet 
square, with the battens forming the sides, and the gratings forming 
the bottom. The average deck carries .about two heights of bananas, 
which are stowed on their ends, sometimes with one tier on the flat 
on top. It is not satisfactory to stow bananas more than approxi- 
mately 7 feet high. 

In the lower holds when two heights have been stowed, battens are 
fitted in the permanent uprights, then gratings arc laid; and then 
another two heights of bananas are stowed, or sometimes three — 
according to the type of banana. This method prevents the fruit 
from being crushed. When a hold is filled, the hatches arc sealed 
with insulated plug hatches. The loading is commenced in the lower 
holds in the wings, and as each bin is filled, the side battens are set 
in place, thus forming another bin, and so on. 

General Refrigerated Ships . — General refrigerated ships, such as 
those which carry mixed cargoes of cheese, eggs, fruit, frozen meat, 
rabbits, and butter from Australia and New Zealand to the United 
Kingdom, must be so equipped that they can be utilized for the simul- 
taneous carriage of all these products. Their arrangement differs 
from that of the South American meat-carrying vessels principally 
in that deep lower holds are fitted, instead of the shallow holds neces- 
sary in South American ships for the convenient stowage of chilled 
meat. To enable them to carry all the varieties of produce mentioned, 
they must be capable of circulating brine at three different tempera- 
tures, at least, and the latest ships have the majority or all of their 
insulated spaces cooled primarily by air circulation. In the recent 
cargo and passenger motorships completed for this trade, arrange- 
ments are made for the simultaneous circulation of brine at no less 
than six distinct temperatures. 


rwt i 


ORE-CARRYING VESSELS 


Many average type tramp ships carry ore, as well as coal, grain, 
and other bulk cargoes. At the same time, however, a number of 
specially designed ore-carrying vessels have been constructed for 
particular trades, chiefly those between the Swedish ore ports and 
continental Europe, and between Chilean ore ports and the United 
States. The characteristics of these vessels are briefly described 
below. 

. Iron ore and many other ores are very dense cargoes, which stow 
m pyramid-Like heaps, putting the ship down to its load line with 
the hold probably 75 percent full. The weight of the cargo, its 
distribution m separate heaps throughout the ship, and the fact 
that ore is usually dumped into a ship a carload or more at a time 
impose an unusual straining action on the structure of a vessel’ 

dtw£m^ y ’i lf a . t ™ m P. shl P is to be employed in the ore trade, 
either regularly or intermittently, it is a common practice to embody 
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special strengthening. A discussion of tins subject, contained in 
Fairplay (March 28, 1940) is given below. 

The ordinary cargo tramp is designed to carry cargo which stows at the 
rate of about 50 to GO cubic feet to the ton. which is evenly distributed through- 
out the hold, and is loaded with some degree of care. If these limitations are 
not too widely overstepped, then all is well, but the trouble with the iron ore 
trade is that none of the conditions of normal service are satisfied. At some 
of the loading ports a cargo of 9.000 tons of ore can be shot on board in three 
or four hours, and the effects of this avalanche on the ship's structure must 
be appreciable. Then, as is well known, iron ore is about four times as heavy 
as a normal cargo, or almost three times os heavy as coal, and, when a ship 
goes to sea with a relatively small pile of this intensely heavy cargo in the 
bottom of each hold, usually severe straining action is induced, with conse- 
quent damage to well-defined parts of the hull. To counteract this abnormal 
disposition, it is usual to strengthen the construction of the double bottom 
of the ship, to close up the frames, and to increase the riveting of the hulL 
Obviously, the normal cargo ship has none of these features in her construction, 
and. furthermore, it is not unknown for ships specially built for the trade 
to show signs of damage. 

As can easily be imagined, a normal cargo ship with a cargo of ore in the 
bottom of the holds, in addition to being exposed to racking and other forces, 
is far from comfortable for the crew, owing to the unnaturally rnpid period 
of rolling, and to ameliorate this state of affairs some of the ore cargo is 
occasionally stowed in the tween-decks. If this Is not done carefully, there is 
a strong probability that the deck may come down, on account of the unusual 
density of the cargo. (Note.— A n instance of this nature occurred very re- 
cently* when a shelter-deck vessel was being loaded nt a Norwegian ore port. 
In nil effort to make the ship sea-kindly, a certain proportion of the cargo 
was loaded on the second-deck hatches, with the result thnt the second deck, 
which was never designed to stand treatment of this nature, collapsed com- 
pletely in one hold.) It would appear, therefore. • • * that even an iso- 
lated voyage with a cargo of ore may. if unfavorable weather conditions are 
experienced, have serious effects on an ordinary cargo ship, and even If there 
is no damage apparent nt the time, the seeds of future trouble may have 
been sown. 

The specially designed ore-carrying vessels have several very inter- 
esting features. Owing to the density of ore and the way in which 
it stows, the center of gravity of the cargo m a loaded ore ship is 
considerably lower than that of a similar ship loaded with a more 
nearly average type of cargo. As a result, the center of 0 

the whole ship is lowered and the vessel is given an excessnc mcta- 
centric height. This increase in met acentric height increases the 
vessel's stability, but produces an extremely short period of roll. 1 he 
resulting rapid and often violent reversals of motion tend to produce 

severe racking stresses in the structure of the sh, P- . , ™rinllv 

To overcome this tendency, the bottoms of the holds in the special y 
designed ships are raised a considerable distance itoni >the bottom ot 
the chip In one group of ships, the bottoms of the holds arc > 14 
feet above the bottom ofthe vJel. The ore holds an, 
ably narrower than the ship s hull and this makes the ^ 
of the ship easy and regular. The machinery in these vessels is 
located aft P in order to leave a free uninterrupted space for the * 

holds. colliers 

as < t^leave > its 
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with oceangoing tramp ships engaged in the coal trades. There is, 
of course, danger of fire, and this is discussed elsewhere in the present 

V °The tramp ship that carries coal from the United Kingdom or the 
United States to South America or on other long deep-sea hauls is 
usually of the general service type, with engines amidship and with 
no special modifications of design incorporated specifically to fit the 
vessel for the carriage of coal. It is true that a ’tween -deck steamer 
is less suitable than a single-deck vessel for carrying coal, lmt there 
is not much limitation on size or draft, on the question of cubic 
capacity, or whether the ship should be a shelter-deck ship or a single- 
deck ship. 

In the United States, United Kingdom, and Australian coastwise 
trades, and in the short-haul trades between the United Kingdom and 
Scandinavian, French Atlantic, and other ports there are many 
specially designed colliers which possess certain unique features of 
design and equipment to fit them for their highly specialized trade. 

Many of these ships must ordinarily make their return voyages in 
ballast, and for this reason they are fitted with extra large fore and 
aft peak tanks and double-bottom tanks. Extra ballasting arrange- 
ments are provided in a number of these ships by the installation of 
so-called topside ballast tanks. These are triangular compartments 
built in between the underside of the main deck and the shin’s sides. 
These tanks, the construction of which contributes materially to the 
transverse strength of the shin, do not occupy much potential cargo- 
carrying space, since coal, when loaded by gravity, stows in heaps 
that are somewhat pyramidal. Furthermore, when coal is loaded 
into a ship in such quantity as to put it down to its load line, the 
space occupied by the coal,' on the average, will be only about five- 
eighths of the total cargo space. In single-deck ships or in ships 
having a single tier of 'tween decks, the topside ballast tanks bind 
the hull structure together transversely to such an extent that, ordi- 
narily, no hold pillars are required. This provides clear, unob- 
structed holds that greatly facilitate loading and unloading, thus 
helping to reduce the vessel’s time in port. 

Another method that is used in this type of ship to provide clear, 
pillarless holds is the use of the arch principle of construction. In 
this type of construction the top parts of the ship’s frames are bent 
inward. The top part of the snip’s midsection thus forms a trans- 
verse arch, which tends, as in the case of the topside ballast tank 
system, to bind t le hull transversely. This construction also permits 
the depth of hold to be materially increased. 

A great number of coastwise and short-sea colliers have their 


other such vessels, however, have their engines amidship and in a 
number of these the loss of space because of the shaft tunnel is offset 
by raising the aft deck to the same level as the bridge deck amid- 
ship. This type of ship — the raised quarter-deck type — has already 
been mentioned. Such ships were first designed and built on the 
northeast coast of England, the shipping point for the coal mines of 
tne iyne region. 

Hatches on colliers are made as large as possible, consistent with 
the limits of structural safety. On short-sea colliers, the breadth of 
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the hatches is commonly from 65 percent to, in some cases, 75 percent 
of the molded breadth of the vessel. Especially wide hatches are 
desirable in these ships since they regularly load at tips and are 
unloaded by grabs, and the speed of loading and unloading is 
materially increased when wide hatches are available. 

With colliers of this class, the loading is practically always the 
same, and there is little opportunity for the ship’s officers to make 
any alterations in the disposition of the cargo which will have a 
marked elFect on the stability. In this instance, the proportions of 
the ship weigh more heavily than in the case of the general cargo 
carrier. Modern vessels of this type an built with broader beams 
and lesser depth than was customary in the early years of the century, 
and the stability has been greatly improved by these alterations 
in design. 

SEAWORTHINESS OF COLLIER TYPES 


A paper by L. C. Bur rill 4 contains much valuable information on 
this subject, and for that reason excerpts stating some of the author’s 
chief conclusions are quoted herewith. 

From the point of view of general seaworthiness and sea-kindli- 
ness, the author places the various types of colliers in the following 
order: Three-island type; well-deck type (raised quarter-deck with 
engines amidship) ; arch colliers; raised quarter-deck type with 
engines aft. 

Three-island tupc.— The three-islnml type, with single continuous deck fore 
und aft, is the most seaworthy, although not very much superior to raised quar- 
terdeck ships with engines amidships. In these ships the forecastle minimizes 
the amount of water shipped forward, the raised poop serves as a protection 
against following sens, and the midship houses divide the ship in such a wuy 
that any water shipped is usually confined to either the after or forward well. 

Well deck type iraised quarter-deck, mines amidships ) .-The disadvantage 
possessed by this type is that the forward well >” likely to carry more water 
than the three-island type, owing to the decreased local freeboard. It a ‘raise 
poop Is not fitted they are also more likely to ’dip th elr sterns. A 'cry g o 
feature in these ships is the practice of raising the doublet Wttora In the after 
hold to tunnel height, thus giving good ballast capacity and good ballast trim. 

Arch colliers . — These ships, having inverse sheer possess more free! 
amidships than other types, and in moderate weather are less wet ^and o 
easily, but with heavy head seas they carry large quanUtles of water on the 
fore-deck, since the water must run forward to free the deck and frequently 

""flowed 6 quartc*teck T tl™vfih engines aft.- This type of 'ship, bell n K designed 
to present a long stretch of hatches to loading *&'*»** 
large open space to oncoming seas, and it is possible f or heavy striking 
forward to travel the full length of the ship, flooding the alleyways 

weather, and roll heavily in this condition. 

LUMBER- OR TIMBER-CARRYING VESSELS 

Vessels built for regular employment in the ^^'"“Ylv^iven 

S sst'W&s? s ft « 

. BurrllL L- c. S«-.rthln«M ■ .1 ' C.llter TjpM. A poper read before tbo Brltl.h. In.Utu- 
tlon of Naval Architects. March 1031. 



TYPES OF OCEAN-GOING VESSELS 


105 


load of lumber, tends to make the ship unstable and this tendency is 
counteracted to a considerable degree by providing a broader than 
usual beam. Many ships of this class are given a pronounced sheer 
forward to prevent the seas from sweeping along the deck and tear- 
ing loose the deck load. To accommodate a large underdeck load, 
vessels built for these trades generally have holds that are as free 
as possible of obstructions such as hold pillars and web frames. 

Large ballast tanks without watertight subdivisions are likely to be 
a source of danger in ships that spend a large proportion of their time 
in the timber-carrying trade. A vessel with such tanks must either 
keep them full to prevent the water moving from side to side and 
possibly capsizing the ship, or must keep them empty, in which event 
the stability of the vessel may be impaired when carrying a deck 
load. If the tanks are full, the ship's carrying capacity is likely to 
be reduced. Because of these facts, modern ships designed for the 
European timber trades have their principal water ballast tanks 
carefully subdivided — an additional expense at the time of building, 
but one which is well worth while with regard to service. 

Another point that must be taken into consideration in connection 
with these ships is that they are subject to severe wringing strains 
when rolling in a heavy sea which strikes them at an angle. The deck 
weight of the load in the after part of the ship, which has a natural 
tendency to continue its roll when a sea striking the bow has checked 
it forward, often causes a motion which results in cracked plates and 
brackets just forward of the engine room in ships which have not 
been specially strengthened at this point. Many timber-carrying 
ships are consequently strengthened at the vulnerable points at the 
time of building. 


444 * 42—42 8 



CHAPTER IV 

PRINCIPLES OF STOWAGE 


Stowage is generally understood to mean the placing and securing 
of cargo in the hold of a vessel, although the term “stowage” is also 
used in a broader sense to describe the complete operation of transfer- 
ring cargo from the pier or other place of loading to the hold. It is 
truly an art and can be learned by the stevedore, the steamship com- 
pany executive, or the ship’s officer only through long experience in 
the handling of many types of commodities and shipping containers. 

OBJECTIVES OF GOOD STOWAGE 


The principal objectives which those responsible for the stowage of 
cargo must aim to carry out are (1) stowage to protect the ship and 
crew from damage or injury; (2) stowage to protect the car"o from 
damage, tainting, or other injury; (3) stowage to make the best use 
of the cargo space so the vessel will carry the maximum load of 
weight and measurement cargo and obtain the maximum possible 
freight revenue; (4) the handling of the stowage operation with the 
maximum possible speed in order to save time and reduce stevedoring 
costs by keeping overtime to a minimum; and (5) stowage arranged 
so that cargo for different ports can be promptly and readily unloaded 

Stowage for safety to the ship, the crew, and the cargo, and storage 
to make the best use of the ship’s capacity by careful < !! st . rib " t *°" n ^ 
weight and measurement cargo are discussed in detail in sepaiate 
chapters of this volume. The achievement of maximum port speed 
and the conduct of the stowage operations to place cargo for different 
ports so that it can be unloaded without delay upon arrival are also 
considered in the chapter entitled “Receipt and Handling of Cargo 
it the Ocean Terminal.” All these subjects are also of necessity 
touched on in the present chapter which deals with the general prob- 
lems confronting the ship’s officers, stevedores, or others in charge 
of stowing a ship’s cargo, and with the specific method 18 ^f stowage 
which have been found suitable for commodities packed in the more 
commonly used types of shipping containers. 

FACTORS THAT COMPLICATE PLANNING OF STOWAGE 
The stowage of a woll-designed modern oc 7"f ^°n!any 

ship’s structure. 
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There are still, however, almost innumerable problems to be dealt 
with in the stowage of any ship, despite the more efficient construction 
of the modern vessel. Stowage nowadays is frequently complicated, 
for example, by the fact that many vessels load cargo at a number 
of ports— such as those of the North Atlantic range or the United 
States west coast — for discharge at a number of foreign ports. Obvi- 
ously, this makes it more difficult to place all the cargo so that it 
will be immediately available when the port of discharge is reached. 

Take, as an example, a ship loading at New York, Philadelphia, 
Newport News, and Savannah, for Brisbane, Sydney, Melbourne, and 
Adelaide. Normally the cargo for Adelaide, the last port of call, 
would be placed in or near the bottom of the ship. However, if there 
is considerable Adelaide cargo to be loaded at Savannah, it may per- 
force have to be placed on top of cargo previously taken aboard for 
Brisbane, Sydney, and Melbourne. The difficulty cannot be solved 
by reserving a special hold for the Adelaide cargo, because it would 
take too long to discharge it through one hatch and because the weight 
in this hold might strain the vessel after the cargo for previous ports 
had been discharged. 

EVEN DISTRIBUTION FOR QUICK DISPATCH 


A general rule that should be followed, unless circumstances abso- 
lutely prevent it, is to stow the cargo so that there is a fair or even 
distribution for each port over the different holds of the ship. For 
example, if there arc 500 tons of cargo for a certain port to be loaded 
into a vessel having five holds, approximately 100 tons should be 
placed in each hold; not 20 tons in one hold, 250 tons in another, and 
so on. This not only helps in some measure to make the cargo for 
the various ports accessible at the pro|>er time — since the cargo for 
the last port of discharge is placed in or near the bottom and the cargo 
for the first port of discharge on or near the top — but it also helps 
to speed up the discharge of cargo at each port, since all hatches can 
be worked at the same time. Even distribution is essential for quick 
dispatch. 

Exception may properly be taken to the above rule when it is 
known that cargo will have to be loaded as well as discharged at the 
foreign port in question. Thus, if it is known that 100 or more tons 
of cargo will have to be taken on board at a certain poll, the outward 
cargo for that port might be distributed evenly among three or four 
holds, leaving one or two holds (or ’tween-deck spaces) into which 
cargo can be loaded at the same lime that the outward cargo is bcin«r 
discharged. ® 

It should always be borne in mind that good stowage, in connection 
^ be discharged at more than one port requires that when 

the cargo for the first port has been unloaded, the cargo for the re- 

P° r ! s ( r" St,11 , be We ii and S i e, y sec L ured for »'* ensuing sea 

C ' . At the ““f “ me . ‘ h f '^sse must be kept in trim, ancT free 
from strains caused by unequal distribution of weights. This a mi in 

***** as is £E 
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cargo." This means that the shipper or the consignee has the option 
as to which port such goods are to be delivered, and the option is 
usually declared, say, 24 hours before the arrival of the vessel. It is 
obvious that the carriage of such cargo adds materially to the difficulty 
of planning the stowage, for it must be stowed so as to be accessible 
at any of the ports of discharge at which the vessel is to call. 

Ideal stowage is also frequently rendered impossible or imprac- 
ticable, since a ship is, in many instances, already loading before the 
cargo has been completely booked. To save expense and demurrage 
on lighters and railroad cars, the cargo on hand must be taken on 
board as soon as the ship is read}*. Later cargo may or nmy not be of 
such a nature or consigned to such ports as to make it thoroughly 
suitable for stowage in or near the tops of the holds or in other 
spaces that may be available. 

Difficulties of this nature are, of course, commonplace and con- 
stitute an accepted part of the daily routine of any busy shipping man. 
Nothing is to be gained by dwelling upon them unduly; but their 
existence must be taken into account in any consideration of the prac- 
tical aspect of stowing ships' cargoes. 

PREPARING THE HOLDS 


Usually, the first step that must be taken in the actual process of 
stowing a general or bulk cargo is the preparation of the cargo holds. 
In some cases this may consist of nothing more than removing the 
loose and broken dunnage and debris remaining from the previous 
voyage. It is generally necessary, however, to dunnage the floors of 
the holds. This operation and the use of dunnage in general, as a 
part of the process of stowing general cargo, is discussed in the follow- 
ing section which deals specifically with the use of dunnage. 

If the ship has carried cargo such as road asphalt, tar, or creosote, 
and is to load cargo that might be damaged or tainted by the odors 
left behind, the holds must be scoured and cleaned with special care. 
Usually, when a cargo consisting of such goods as flour or seeds, 
which are particularly susceptible to moisture damage, is to be carried, 
it is necessary to cover the metal beams and hold stanchions with 
paper, burlap, or matting to prevent the drops of W 

condense on the metal from contacting the cargo. Many steamship 
companies are now using paper for this purpose and are finding it 

88 A^iUust ration is that of a vessel which discharged a cargo of 
sulfate of ammonia and was then prepared for loading bulk wheat. 
To prepare the holds the master had them whitewashed. Upon dis- 
charging the wheat it was found that the entire cargo had been tainted 
by ammonia gas developed by the chemical action of 
lime in the whitewash. It is generally recommended that the holds 
should be very thoroughly washed out with water, so as U. remove 
trace of the cargo, after sulfate of ammonia has been carried. 

When bag cargo such as grain, coffee, sugar, cocoa, nut s, a n d r ce, 
is to be loaded, a common practice is to lay separation cloths under 
the cargo on the floor of the iiold to collect the sweepings, or cargo t at 
leaks out of the bags, and to insure the sweepings being clean when 
collected after discharge. 
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Special hold preparation is necessary when making a vessel ready 
(o load certain commodities in bulk. Before stowing bulk grain it 
is necessary to construct and erect shifting boards, or temporary 
wooden bulkheads, to divide the various holds of the shin into small 
compartments. The ship’s sides, bilges, and wells are then covered 
with burlap. It is also necessary to build “feeders” in the hatchways 
or in the ’tween decks. These are large wooden hoppers into which 
bulk grain is placed and from which it can work down into the lower 
holds as the cargo settles during the voyage. Regulations for the 
construction and use of shifting boards and feeders are given in the 
section on grain, in the chapter, Stowage of Special Cargoes. 

Especially heavy dunnaging is required when preparing a vessel’s 
holds for the carriage of rice from India, Burma, Thailand, or Indo- 
china, and the requirements for these cargoes are described in the 
section on rice, in the chapter, Stowage of Special Cargoes. 

STOWAGE OF A TYPICAL CARGO 


Probably the simplest and best way to make clear the factors that 
must be considered by the individual in charge of stowage is to 
describe the actual stowing of a shin of average size with a typical 
cargo of United States export products. (Fig. 37.) The example 
given is based, to a large extent, on one cited by Annin. 1 

Assume the ship to be an oil-burner with five holds and a total dead- 
weight capacity of 7,300 tons. From this must l>e deducted, say. 1,000 
tons for fuel (for the round trip). 200 tons for fresh water, and 100 tons 
lor ship’s stores. This will leave a cargo capacity of 6,000 tons weight 

and, say, 330.000 cubic feet bale measurement. Ten percent must be 
deducted from the measurement for loss in stowage, leaving a net 
space of 297,000 cubic feet. 

The cargo booked for the vessel is, let it be assumed, as follows: 

Commodity : Tont Cubic feet 

Steel billets 1,000 12.000 

Machinery 800 CO. 000 

Oil, In barrels. COO 30. OOO 

Salt meat 1,500 75,000 

Bale leather 200 24.0(H) 

Turpentine — 200 12. 000 

O" cnke H00 28. 000 

Sugar.—.. 500 25,000 

Automobiles— 100 15.000 

Condensed milk 100 5, 000 

GeneraI - - 300 15. 000 

Total 0.000 207.000 

Ordinarily, after the holds have been dunnaged, a considerable part 
of the steel billets would be the first cargo to be loaded. They are 
heavv and it is customary to stow them in bottom space. Too much 
weight must not bo put in the bottom, however, since a very low 
center of gravity would give the ship a tendency to roll, which might 
easily prove dangerous Of the 1,000 tons, 700 tons would probably 
be put m the lower holds, 150 tons in the ’tween decks of No. 2 and 

wo. 4 holds, and the remaining 150 tons would be held out for 


‘Op. clt. 













PRINCIPLES OF STOWAGE 


111 


Now the real problem begins. The salt meat, sugar, and oil cake 
cannot be put in the same hold as the turpentine, because the fumes 
of the latter would render them unfit for use. No oil, turpentine, 
or salt meat can bestowed in No. 3 hold, localise it is directly forward 
of the ship’s engine room and therefore too hot for these commodities. 
(In this connection it may be noted that in the new ships, constructed 
by the United States Maritime Commission, the No. 3 hold is situated 
forward of the amidship deck erection and very little heat from the 
machinery spaces is able to enter it. In the new ships, therefore, the 
problem posed here does not arise.) Furthermore, it is preferable 
not to stow the machinery in No. 4 or No. 5 holds if the cases are large 
and heavy, because the shaft tunnel forms an obstruction and makes 
quick and economical stowing difficult until the tunnel is covered with 
other cargo. This cargo might not bear the weight of the heavy cases 
of machinery. 

With these limitations in mind, the stowage will in all probability 
be arranged about as follows: The 500 tons of barrel oil will lie put 
in No. 1 hold and the 200 tons of turpentine in No. 1 ’tween deck. If 
the hold is not filled, it can be topped off with small cases of general 
cargo or condensed milk. This is not, perhaps, the best practice. 
The milk itself is immune from the turpentine because it is in metal 
containers, but the cans and labels may Ik*, affected by the turpentine 
fumes. Most of the machinery will he put in the lower hold of No. 2 
and will be topped off with sugar or small cases; while the rest of the 
machinery, most of the automobiles, and some of the sugar wi II go 
in the ’tween decks of No. 2 hold. 

No. 3 hold and ’tween deck will take the greater part of the oil 
cake and the sugar, and No. 4 hold and ’tween deck can be used for 
the salt meat and condensed milk exclusively. The rest of the oil 
cake, sugar, and general cargo will be put in No. 5 hold and ’tween 
deck, and the remainder of the automobiles in the ’tween deck. The 
leather, being light, is ideal for the bridge deck, which it would nearly 
fill; and space remaining would be taken care of by what was left 
of the general cargo. 


FINAL TRIMMING OF CARGO 

It will be noted that the cargo stowed aft in No. 4 and No. 5 holds 
is a little heavier than that stowed forward. This is for two reasons: 
First, the space forward is almost invariably greater than that aft, 
because of the presence of the shaft tunnel'in the after holds; and 
second, because many oil-burning vessels have a tendency to go by the 
head as the fuel is used. Most captains, moreover, like to sail with a 
(trajT of a few inches, that is, with the ship drawing slightly more 
aft than forward. The average ship is more manageable when in this 
condition, partly because the propellor is deeper in the water 

To ensure getting the proper trim, the stevedore usually liolds out 
a couple of hundred tons of heavy cargo until the last day or two 
when he stows it forward or aft, as required. The greatei* the dis- 

eff n p C rt- f ^ n tli h i e “ tl i pp,ng w ,Cr ” of ,he ship > the Skater will be the 
effect, so the hatches used for trimming are the ones at the ends of 

count 1 nf it f h, P tha - t haS r S e, .\ gines ft . ft usual, y needs a drag of a 
a !?*’ , smc , e 11 ordlnanl y carries its fuel aft and as it is 
consumed, the ship has a natural tendency to go by the heacl. 
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IMPOSSIBLE SITUATIONS IN STOWAGE 

f, b ° Ve T y , be used t0 >U“strate a point that is 
sometimes difficult for those who have had no actual dock experience 
to tfiasp, namely, that certain cargoes may prove impossible to handle 
under certain conditions. 

Assume, for example, that the cargo booked for the vessel described 
consisted of salt meat, barreled oil, and turpentine, alone. As will be 
remembered, none of these three commodities can be stowed in No. 3 
hold in the type of vessel referred to because of the heat that comes 
into this hold from the vessel s engine room. There being no cargo 
suitable for No. 3 hold, the other four holds could not be filled, since, 
if this were done, the ship would be subjected to very severe strains 
caused by unequal distribution of weight. Under such circumstances, 
the loading of the ship would have to be held up until cargo could be 
found suitable for stowage in No. 3 hold. 

A situation of this kind would not arise, of course, if the vessel had a 
deep tank in lower No. 3 hold, which could be filled with water ballast, 
and it is probably safe to say that the majority of vessels of the type 
referred to are nowadays fitted with such a deep tank. There are al- 
ways exceptions, however, and nowhere do they seem to occur more 
frequently than in connection with ships and shipping. 

Another instance may be cited, typical of many which occur con- 
tinually to harass those in charge of the loading and stowage of ocean- 
going vessels, and to upset their carefully laid plans. Assume that, as 
above, it had been planned to stow the 200 tons of leather in the bridge 
deck, but that at the last moment 200 tons of boxed automobiles were 
substituted for the leather. Boxed automobiles could be comfortably 
and safely stowed in the bridge deck, but this proves to be impossible 
because the cases are too large to be lowered through the No. 3 hatch 
which gives access to the bridge deck. In many older ships, this is the 
smallest of the hatches. Under these circumstances, the ship would 
have to be held up pending the booking and delivery of other cargo, or 
would have to sail with the bridge deck empty. It may bo pointed out 
that this situation could not arise in connection with the new vessels 
constructed by the United States Maritime Commission, since they 
have large No. 3 holds situated forward of the amidship deck erection, 
and fitted with good-sized hatch openings, larger than those serving 
the No. 3 hold in the older type of vessel. 

EXAMPLES OF BAD STOWAGE OF HEAVY CARGO 

The following examples of improper stowage were considered of 
sufficient importance and of such frequent occurrence as to warrant 

another "case f con^mem of bra retags from .he River Plate was 
s, riU?y heated and compressed through cased meat bemg stowed on top. 

* Lloyd’s Calendar. 1939. Prints and published by Lloyd*. London. England. 
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Masters are warned of the possible effects of stowing heavy cargo on top of 
susceptible cargo, such as grain or offal. 

SHORT-LANDING AND OVERCARRIAGE 

Short-landing of cargo, or the nondelivery of all the goods con- 
signed to a certain port, is a frequent result of improper stowage of a 
general cargo destined for more than one port. The other most fre- 
quent result is the overcarriage of cargo, which means that cargo 
consigned to one of the earlier ports of call is overlooked or difficult 
to locate and, as a consequence, is carried on and discovered only when 
the vessel arrives at one of the subsequent ports on its schedule. 

Both of these occurrences cause expense to the steamship company 
and dissatisfaction on the part of consignees and shippers, and every 
effort should therefore be made bv the company official or ship’s officer 
in charge of stowage to see that short-landing and overcarriage are 
kept to a minimum. 

One rule that is applied by many steamship companies, at all times 
when it is practicable to do so, is: When loading cargo for more than 
one port, load and stow cargo for only one port at a time into any one 
particular hatch. If this is done, the possibility of cargo for two or 
more ports becoming mixed is very great ly minimized. 

PORT MARKS 


The application of bold, easily distinguishable port marks by the 
steamship company’s dock force is another device which is frequently 
employed to prevent the short-landing or overcarriago of cargo. 
Various types of port marks that have been successfully used arc 
described in the chapter, Receipt and Handling of Cargo at the Ocean 
Terminal. The subject is again referred to nere because the use of 
port marks is an invaluable aid in carrying out one of the fundamental 
principles of good stowage; namely, to stow cargo consigned to a 
number of ports so that it will be readily available and easily 
discoverable at the proper time and place. 


SEPARATING CARGO TO PREVENT OVERCARRIAGE 

In addition to using port marks to prevent overcarriago of cargo, 
some steamship companies separate cargo destined for different ports 
but stowed in the same cargo space. One of the most satisfactory 
materials for making such separations has been found to be stout kraft 
paper. This is obtainable in large rolls, and the lengths needed for 
making the separations can easily be tom or cut off as they are needed, 
me paper furnishes some degree of protection against dust, dirt, and 
moisture. Also, strong paper will, to a large extent, prevent odors 

Zf^ l A g f /? m ° ne C ? rg0 - t0 ?* lother * An experienced marine 
superintendent has reported that, m his experience, flour stowed over 

WulnH be K and Se f ara / e l d fr T °™ the Iatt *r by mats and dunnage will 
» ecome tainted. If the two commodities are separated by 
strong kraft puper, however, the flour does not become tainted ^ 

™ hlch jsp ar J icularl y troublesome occurs with such 

farbed wi^ ilih T™ T. bars ’ and W** 8 * structural steel, and 
(’W nfTow ’ ? lumber, shooks, staves, and similar goods. The latter 
class of cargo .s often used for dunnage or filling broken stowage, and 
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every effort should be made to put different lots in different cargo 
spaces or at opposite ends of a cargo space. To separate different 
consignments of steel and iron goods, a useful method is to lay lengths 
of old wire or strands of old wire rope on top of each lot, carrying 
these right across the ship and securing the ends to the spar ceiling 
at the sides. Old rope also may be used. 

UTILIZATION OF CARGO SPACE 

One of the important principles that should be given careful con- 
sideration when planning the stowage of a general cargo is the 
economical utilization of the cargo space or, in other words, planning 
the stowage so as to have as little waste space as possible. Steamship 
operators and stevedores always measure or “figure out” the ship they 
are going to load so they wili know the weight and measurement of 
the cargo needed to fill it cubically and put it down to its marks — 
the result that is always aimed at, when sufficient cargo is available. 
Achievement of this result depends in large measure upon proper 
utilization of the cargo space and proper balance between weig it and 
measurement cargo, all of which is discussed in the chapter dealing 
with “Stowage for Maximum Use of Ships Capacity.” In the present 
section, only certain aspects of the proper utilization of cargo space 
are touched upon, namely, the methods employed to reduce waste 
space or “broken stowage,” which may properly be considered as one 
of the principles involved in the efficient stowage of cargo. 

BROKEN STOWAGE 


The spaces that, under usual conditions, are unavoidably ‘lost or 
unoccupied by cargo include (1) the space between and around pack- 
ages or containers; (2) the space occupied by dunnage; (3) the space 
at the sides, ends, and on top of cargo ; and (4) the spaces occupied by 
hold pillars, frames, brackets, bulkhead stiffeners, and other perma- 
nent or temporary fixtures. These waste spaces, known as broken 
stowage ” vary with the kind of cargo, ranging from 2 percent up 
to as much as 40 percent of the total cargo space. The average is, 
perhaps, 10 to 12 percent, and many steamship men, when handling 
general cargo, allow about 10 to 15 percent of the vessel cubic 
capacity for this loss in stowage In this connection see a so thc 
section, “The Stowage Factor,” prefacing the tabulated list of stowage 

fa WiUi casks, cylindrical containers, large reels of wire 
irregularly shaped packages, the loss of space is cons^erably higher 

ban the average, 20 to 25 percent or more being fairly common. On 

he other hand® when ba^ed goods or regular^ ^^Tca* oi 
uniform containers such as those carrying canned goods or case oil 
•ire bein ,r stowed, there is a very small amount of lost space. 

holds. 
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REDUCING WASTE SPACE IN STOWAGE 

Much lost space, valuable to the ship from a revenue standpoint, 
can be eliminated through careful planning and attention to com- 
pactness of stowage. It is relatively easy to stow square or rectan- 
gular shipping containers compactly, and, furthermore, in stowing 
most articles that arc not rectangular or square in shape it is gener- 
ally possible to arrange the units in such a manner that space will 

be economized. .... , .. ,, . 

Thus, casks and barrels can be stowed “bilge and cant line instead 
of “bilge and bilge.” In the same manner, pq>es can be nested or 
stowed “bell and cantline,” with the bells or large ends of the pipes 
in the second tier projecting beyond the plain ends of the pipes in 
the first tier, the pipes in alternate tiers facing in opposite directions. 

In the stowage of some commodities, to be sure, the most compact 
stowage is not always possible because of other considerations. Tubs 
of butter, for example, can not lie placed alternately head and bottom 
because the butter would leak out of the tubs stowed on their heads. 
In such an instance, safe carriage of the cargo is a more important 
consideration than maximum compact ness of stowage. 

There are three general methods of reducing the amount of lost 
spaco in the cargo spaces: (1) Plan the stowage carefully in advance 
(when this is possible) so that the tiers of packages will fit the 
dimensions of the hold and large vacancies will not occur; (2) stow 
each tier or row in such a way that the broken stowage between units 
is reduced to its minimum; (3) fill in as many broken stowage spaces 
as possible with other goods. 

Assume that it is planned to stow boxes measuring 24 by 24 by 36 
inches in a ’tween-deck space measuring 12 feet fore and aft by 18 
feet wide and 8 feet deep. How should the boxes be placed so that 
the maximum number can be put in the space? Disregarding all 
irregularities, it will be seen that by stowing all the boxes on the 
flats it will be possible to get 36 boxes in each tier, and four tiers, 
or a total of 144 boxes, with no broken stowage. If the boxes were 
stowed on edge the result would be the same. If they were placed on 
end, 54 boxes would be placed in each tier, but there would be only 
two tiers, or a total of 108 boxes, and there would be broken stowage 
of 2 feet above the upper tier. It is just as easy to stow one way as 
the other, but the one method will allow for 36 more boxes and the 
boxes will carry better. 

This is a simple illustration in which it is assumed that the space 
is to be completely filled with packages of one size and that there 
are no irregularities. If all cases were as simple, it would be an 
easy matter to stow the vessel “on paper” in advance. But the spaces 
generally contain irregularities and the packages vary greatly in 
size, and under these conditions it becomes very difficult, somet'imes 
impossible, to determine without trial the most economical stowage 
planning the stowage on paper in advance is advantageous, however 
m many instances, while the practice of allowing the longshoremen 
to determine the method of arrangement of packages in a cargo 

T ' I aSteful - 11 15 no,iceable even to a casual ol- 

oyT ! here often an enormous amount of lost space in a hold 

“oterTy directed y lon ^ horemen WhoSe °P eralions not been 
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Perhaps the greatest space economy that can be made by planning 
is in distributing the commodities throughout the cargo spaces ac- 
cording to their nature and the nature of the spaces available. There 
may be one hold, for example, which is particularly full of obstruc- 
tions of various kinds, in which case this hold might be filled with 
a commodity such as grain that will flow around the obstructions, 
and barrels and boxes could be reserved for less irregular spaces. 

BEAM FILLING AND SMALL STOWAGE 


Cargo that is used to fill the spaces left unoccupied because o( 
irregularities in size and shape of packages, the projection of frames, 
spaces between beams, and the like, is known as “small stowage” or 
u >eam filling.” This class of cargo is also sometimes referred to as 
“broken stowage.”) 

Steamship owners and operators frequently book certain classes of 
cargo at a relatively low rate of freight in order to use such goods 
as “small stowage.” Cargo of this kind, when properly stowed, is 
of double value to the ship — it increases the total freight revenue 
for the voyage and reduces tne expense for dunnage. A careful check 
should always be kept on the stowage of such goods. They should 
be used to the fullest extent possible, that is, for the purpose intended, 
and should not be stowed in space which can be occupied by goods of 
a different nature which would pay a higher rate of freight. When 
stevedores place “small stowage” in the open portions of the holds 
where it does not belong, it is said that they are “blowing the ship 
out”; and in manv instances this practice can reduce the vessels 
revenue considerably by reducing the amount of high-paying cargo 
that can be carried. , lt . , , 

Binder twine, reels of barbed wire, coils of small wire, canned goods, 
boxed fruit, and paraffine wax are American export products that 
are frequently used for small stowage or beam filling. Goods rec- 
ommended for this purpose by a British authority (Thomas) in- 
cludes bundles of laths, picquets, shooks, staves, timber ends, dholls 
of coir, bones, and horns. Rough staves are good for clicking 
barrels, for filling spaces between round packages, or for wing filling 
to keep the cargo from working loose and shifting. In certain foieign 

trades in which the cargoes arc usually of the same R° n "“' S h ”XbIe 
voyage after voyage, various commodities have been found suitable 
to ^s'erve™ ns small stowage and are frequently booked at a . reduced 
freight with the understanding that they may be us sd for l h, . s P“ r P os ‘ s 
Thus horns, hoofs, bones, etc. are used as small stowage in cargoes 
loaded at River Plate ports; various kinds of seeds packed in small 
btursor “pockets” an! used with Indian cargoes; deal ends are 
employed with Baltic and other timber cargoes; and railway keys 
with teak-wood cargoes loaded at Burma ports. _ . 

In connection with the use of small stowage, it is generally con- 
sidered very inadvisable to employ such cargo to fill the spaces 
between the ship’s side frames, since this practice interfere > with 
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longitudinal battens, which prevent packages from protruding into 
the frame spaces. 

1 THE USE OF DUNNAGE 


The proper use of dunnage is an integral and essential part of 
the process of stowing cargo and, because many cargo claims arise 
from faulty dunnaging or lack of sufficient or suitable dunnage, the 
oeneral principles of good dunnaging should be understood by every 
officer of the ship as well as by those on the dock and by office forces 
of steamship companies who are concerned with the stowage of the 
vessels owned or operated by the company. 

ARTICLES USED AS DUNNAGE 


Ordinarily the term dunnage is used by American shipping men 
to refer chiefly to planks and pieces of wood; but a number of other 
articles are also commonly used as dunnage in the various world 
trades. The principal articles used for dunnaging purposes arc 
the following: 


Bamboo . — Loose or in bundles. If loose, the ship’s officer should sign for 
quantity unknown. If In bundles, they should not, unless permitted by B/L, 
be cut open. Makes excellent dunnage for dry goods likely to heat and throw 
off moisture. Stow on ends at sides and bulkheads, to facilitate heated air 
to rise. 

Battens . — Of 2 x 2-inch or 3 x 3-inch material; used largely with refrig- 
erated cargo. 

Boards .— Generally of rough pine and largely used for case oil, ’tween-deck 
dunnage, for laying over bulk grain as a platform for the necessary four tiers 
of bags to secure same; for making a platform over ores, wet goods, such 
as oil barrels, and Jaggery, and afterwards matted to prevent the absorption of 
moisture by dry cargo above; also for laying on bulkheads, spar ceiling, etc. 

Bones . — When clean boiled and sown into handy lengths, hones make very 
useful dunnage. Shipped chiefly from the River Plate. 

Bundles of Sticks . — Largely used for rice cargo. All tropical woods of this 
kind should be suspected, because of the possibility that they may introduce 
white ants into the ship and cargo, to the ravages of which there is no end. 

Coconuts . — The use of coconuts either as dunnage or fillings should be 
avoided with goods which ore likely to be damaged by the heat nud sweat 
arising from the coconuts. 

Coir — In dholls (small rolls or bundles) ; used extensively in the Indinn 
trade. The greasy kind is very useful with barrels of coconut and other oil, 
but it should not be used with dry goods. 

Cordtcood . — -The most useful kind for barrel stowage, if cut into appropriate 
lengths. 

Hoofs .— Hoof tips. Shipped from the River Plate. Indio, and elsewhere. 

ITorns.— Shipped from the Plate, China, India, and elsewhere. Very useful 
with hide cargoes. In filling frame spaces with these, the tips of the horns 
should always be up, otherwise they will act as receptacles for condensed mois- 
ture. If in bags, keep intact unless otherwise permitted by B/L. As already 
noted, the practice of filling frame spaces with cargo or duuunging material Is 
not considered good, because it interferes with the circulation of air 

Laths. Laths are used to lay between tiers of green fruit or cases of refrig- 
erated cargo so as to assist in the circulation of air. 8 

fnK 0 f !,? 3 r I " J bundlcs; tliose of superior quality are seldom, if ever, permitted 
tui n n^ d f as du . nnagc - Bundl «* raust not be broken up. Rattans absorb mois- 
hind<? nd «M? rm Qir and so are ldeal dunnage for floor, sides, and bulk- 

" ca K rgoes wkich are ,ikely to hcat and sweat, such as pepper d^ 

rubber (though not on floors), sago, and tapioca. ^ pp ’ Qry 

for dunnaging p„r- 


^LSSSS* °V»oc kl „ f barrels £,op,a« ,o prevent SSHn.'Ki 
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nnd ventilutors, in addition to the regular bottom chocking of the barrels 
When staves are used, care should be taken to avoid mixing different marks. 

When different consignments of the same class of cargo to be used 
as dunnage are shipped, they should be stowed apart— in different 
compartments if possible — in order to avoid mixing and confusion in 
delivery. 

With horns, hoofs, bones, and similar goods, mate's receipts and 
Bs/L often are endorsed — “Weight and quantity unknown, all on 
board to be delivered.” 

PURPOSES FOR WHICH DUNNAGE IS USED 

Dunnage is used for the following purposes, which vary in accord- 
ance with the cargo that is being carried: (1) To prevent the move- 
ment of cargo and chafage, by chocking off and securing containers 
and by filling in broken stowage or spaces which cannot lx- filled 
by cargo; (2) to protect cargo from contact with water overflow- 
ing from the bilges or double-bottom tanks, and from leakage from 
other cargo; (3) to protect cargo from contact with moisture or 
sweat which condenses on the ship's sides, frames, and bulkheads, 
and flows down to the cement caps, from where it finds its way into 
the bilges; (4) to protect cargo from contact with condensed 
moisture, which is collected and retained on side stringers, bulk- 
head brackets, etc.; and (5) to provide air courses for heated, 
moisture-laden air to travel to the sides and bulkheads along which 
it can rise toward the uptakes, etc. 

PRINCIPLES GOVERNING THE USE OF DUNNAGE 


It is not possible to lay down hard and fast rules which will 
apply to the dunnaging of all cargoes, all ships, or all voyages; but 
there are certain principles which, if borne in mind, should be of 
assistane to those who are responsible for the dunnaging and 
stowing of cargoes. Every steamship company executive or em- 
ployee'concerned with stowage should, for example, bear in mind 
the fact that the onus is generally on the ship to provide sufficient 
and suitable dunnage to prevent damage to cargo. The dunnage 
must U* sufficient and suitable, not only to stand up and serve its 
purpose under ordinary conditions, but, insofar as possible, pro- 
visions must be made for any untoward eventualities or circum- 
stances that may occur during the voyage. No precaution is too 
.neat to take, for example, to prevent heavy packages from crashing 
against other cargo or against the frames and plates of the ship. 

In this connection, Bridger and Watts 3 state: 

Ti,p ffr eat difficulty is to decide what Is ••sufficient and suitable" dunnage. 
Mnuy cas« have occurred where claims have been made for damaged cargo 
tn the insufficiency of dunnage, or to improper dunnage having been used, 
and in which the verdicts of the courts, either with juries or without, appear 

"‘ForexTmplV^it has been ruled that the permanent dunnage or wood celling 
i„i!i nn fhP Imttens on the tank tops is sufficient. In other cases it has been 
ruled that this is not sufficient dunnage. The same thing applies to 1 be cargo 
bnuens on a vessel's side; some authorities say it is necessary to hove vertical 

• Ilrldjror. - H. H.. and Watts. O. M. The Stowage of Cargo. Imray. Laarle. Norlo & 
Wilson. Ltd., Loudon. 1027. 



PRINCIPLES OF STOWAGE 


119 


rinnmi-e alongside these permanent battens; again, others say it is unnecessary. 
Store it SmSins for those concerned to exercise the greatest forethought 
in considering this matter of dunnage. . _ . 

As an example: suppose a vessel loaded with a bag cargo has permanent 
wooden cargo battens, and has dunnage laid on the 'tween deck and under tin- 
cargo. Now should this vessel through accident or had weather get water into 
the hold, if the dunnage was not sufficient to allow the water to run clear or 
the cargo to the bilges, the ship would in all probability be held responsible for 
the damage to the cargo on the grounds that it was caused by "Insufficient 
dunnage” 

The provision of sufficient dunnage to protect the cargo being 
carried is therefore of the first importance. It is of equal impor- 
tance, however, to have suitable and proper dunnage. Not infre- 
quently cargo is damaged by the dunnage itself. '\ his should be 
guarded against by seeing to it that all wood, matting, or other ma- 
terials used for dunnnging are |»erfectly dry. I f dunnage containing 
a good deal of moisture is placed in the hold of a vessel, evaporation 
will take place when the hold becomes heated, and moisture damage 
to the cargo may result. Also, care should be taken to see that there 
is no harmful oil, grease, or dirt on the dunnage. Dunnage which has 
been in contact with creosotcd goods, aniline oils, essential oils, or 
similar odorous goods should never, under any circumstances, be 
used a second time. Many claims have arisen in the past because of 
damage by tainting caused by the use of such dunnage. 

General rules for the use of dunnage may be summarized as follows: 


(1) Dunnage may l>e laid fore and aft or thwart ships, and spaces must bo 
left to allow water to run to the strum boxes.* It is advisable to increase the 
thickness of the dunnage in the wings. A few laths laid fore and aft under the 
thwurtxhip dunnage in the wings will ensure free flow of any water. 

(2) It is important that all water condensing on the sides of the ship runs 
into the bilges. To ensure (Ids taking place, put pieces of dunnage across the 
limber boards up to a point Just above tbe tilling boards in tbe rounding part of 
the hold. 

(3) Stringer or wing plates in the 'tween decks, also cement caps, should he 
adequately dunnaged because of possible moisture damage, even though the 
deck does not require dunnaging. 

(4) Similarly, all other ironwork such as stanchions, deep and web frames, 
coamings, shaft tunnel casings, etc., should be well covered. The shaft tunnel 
Is not usually covered except at the square of the hatch. The remainder of the 
tunnel may be protected by means of upright battens at tbe sides and by tar- 
paulins over the rounded top part. 

(5) Special care should be taken in tbe 'tween decks to see that dunnage of 
sufficient thickness is laid in tbe wings to allow tbe condensation running down 
the ship s sides to have a clear run to the scuppers. 

(6) Ships built with double bottoms nnd no bilges require that special care 
and attention be paid to dunnaging the floors to make certain Hint water which 
may run down the sides of the ship has a free passage to tbe well. 


STOWAGE OF VARIOUS TYPES OF GOODS AND CONTAINERS 

The physical operation of stowing cargo in the hold of the ship 
which is performed by longshoremen trained in this particular work 
is one that calls for great skill and experience. Every effort must 
be made t0 stow the different types of goods, packed in numerous 


and aft. 
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different kinds of containers, so that the hold space will be utilized 
to maximum advantage and to insure the goods against damage from 
breaking, chafing, crushing, moisture, shifting of cargo, and other 
hazards. 

The planning of the stowage so that certain goods are not placed 
in close proximity to other cargo which might contaminate or damage 
them by taint, or in an unsuitable location such as near the engine 
or boiler room where they might be damaged by heat, is a problem 
chiefly to be solved by the steamship company or stevedoring executive 
who lays out the ship and prepares the stowage plan. The actual 
stowage and dunnaging of the goods is, of course, done by the long- 
shoremen of the stevedoring organization employed, and much de- 
pends upon their experience and training. 

It has been stated by British authorities 5 that: 

We are convinced that "bad stowage" is responsible for more damage to 
cargo than is generally realteed. and we will go so far as to say that much 
damage which has been attributed to "perils of the Sea" has been really caused 
or contributed to by "bad or incorrect stowage.” 

Methods of stowing goods packed in certain kinds of containers 
commonly used in international commerce are described below. 
Although these descriptions represent the views of experienced ship- 
ping men, circumstances may at any time alter cases, and the method 
employed at one time may not always be found possible or suitable 
at another. In making use of this information, therefore, it must bo 
remembered that exceptional circumstances may frequently arise, 
and stowage must then be arranged in accordance with • such 

circumstances. bagged cargo 

A large number of commodities are packed for ocean shipment in 
bags, such as sugar, coffee, grain, flour, cement, and rice. I he 
method used for stowing bags varies according to several factors, 
including the size and quality of the bags; the nature and condition 
of the contents, and the requirements of the particular commodity 
as regards ventilation. The stowage of the more important types 
of bagged cargo is referred to under the name of the commodity in 
the section, “Commodities and Their Stowage.” I here are certain 
basic principles of stowage, however, which apply to practically all 

commodities carried in bags are likely to ^ damaged M 
SKfthS forest' C to rg ph°ce C sufh bagJKrgo alongside other 

sshfe arws 

used to provide protection against mo.sture runnmg down the 
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Wilson. Ltd.. London. 1927. 
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of the vessel is likely to cause the bags to be cut. A common prac- 
tice is to cover the ‘floor of the hold with separation cloths, which 
assists in gathering up the sweepings from unavoidably damaged bags. 

Bleeding of gram bags to permit more cargo to be stowed should 
not be permitted. Loose grain may fill the frame spaces where it 


Figure 38. Stowage of bagged cargo. Chilean lentils being stowed In ’tween decks at 

Valparaiso. 

will be damaged by sweat and may interfere with the ventilation at 
the side of the ship. Furthermore, bags which have been bled are 
likely to be removed from the ship and cause a shortage of bags on 

fromTorn ba^ nteDtS ° f missing bags ***** regarded as sweepings 

444742*— 2 9 
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V hen one class of bagged cargo is stowed on top of another class, 
such as flour on top of gram, it is essential that the two shipments 
he separated by means of cloths or mats to prevent loss of contents 
Irom torn bags and to prevent mixing with the cargo below. The 
Mime precaution should be taken when bagged cargo is stowed on top 
of other dry cargo. 1 

Bagged cargo in large lots is usually stowed in tiers fore and aft 
right across the hold. 

Stowage is started at the transverse bulkheads and proceeds from 
them toward the center of the compartment, the work being done 



Figure 39. — Bag stowage for commodities requiring all possible ventilation. 

row by row athwartship. When a ship is close dunnaged or matted 
at the sides, it is good practice to stow the bags in the wings athwart- 
ship, since this leaves only the end of the bag close to the ship’s 
side and, if sweat runs down the side, only the end of the bag is 
liable to damage. 

When bagged cargo is loaded in a vessel which is using only the 
customary wooden cargo battens for dunnage, it is good practice to 
stow the bags in the wings on end. This prevents the centers of the 



Figure 40. — Bag •towage — -half-bag" method. 


bags from protruding between the cargo battens and possibly con- 
tacting the moist metal of the frames or shell plating. 

The method of tiering depends largely upon the commodity being 
carried. If the commodity is one for which all possible ventilation 
is required, the bags should be stowed one on top of another, with 
the ends well butted (fig. 39). If thorough ventilation is not of 
importance, however, and if the bags are soft, better stowage will be 
achieved by stowing ‘‘half bag,” as shown in figure 40. Stowage in 
this case is advantageously done tier by tier. The cubic space occupied 
by a ton is a little less, and this method may sometimes gain as much 
as one tier underneath the beams. 
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When stowing blocks of bags, particularly for a run between load- 
ing ports when all space is not filled, it is advisable to • cross tie or 
lock the corner bags to prevent the block from collapsing, or lay sev- 
eral bags crossed in the outer rows and upper tiers, so that the outside 
bags are jammed against one another and solidly is insured. 

The use of cargo hooks should not be tolerated in connection with 
the handling of bagged goods. It has been said that the only way to 
prevent this is to have the foreman collect all cargo hooks; and this 
suggestion is worthy of consideration if a steamship company finds 
that bagged cargo carried on its ships is being consistently damaged 
by hooks. . , , 

It is also a very practical plan, and one that is commonly practiced, 
to have a needleman on hand to sew up torn or open bags delivered to 
the ship. This simple precaution has doubtless saved many thousands 
of dollars worth of goods which otherwise would have been lost or 
damaged. 

Mixed cargoes of bagged goods of varying weights, such as wheat, 
barley, flour, rapeseed, and other oil seeds, are frequently loaded at 
Karachi and Bombay. It is not always the best practice, taking the 
stability of the vessel into consideration, to stow the heavier bags in 
the bottom of the ship and the lighter bags and bale goods above. A 
system of stowing, sometimes called the “sandwich” method, has often 

C roved advantageous for these cargoes. In this system, t iers of lighter 
agged goods are put in between tiers of heavier goods such as bagged 
wheat. A ship will as a rule carry a better cargo if this method of 
stowage is used. 

BARRELS. CASKS. HOGSHEADS. AND OTHER CONTAINERS 

An understanding of the construction features of a barrel or similar 
container indicates the precautions that must be taken in stowing these 
containers in a vessel’s hold. The strongest part of a barrel is at the 
quarter hoops, and the weakest part at the center of the bilge. Ac- 
cordingly, the quarters should carry the weight of the tier above. The 
bilge should never bear the weight of the barrel itself or of the tier 
above. Barrels should be stowed “bilge free.” 

A second point is that, in a properly constructed barrel, the wooden 
sections of tne head are placed so they are vertical when the bung is on 
top. As a consequence, the barrel is better able to withstand pressure 
from above when in this position, and a second requirement for proper 
stowage is that barrels should be stowed “bung up.” 

The most important operation in the stowage of barrels is the ar- 
rangement of the bottom tier. Stowage should be commenced at one 
end of the center-line of the hold, the barrels being stowed fore and aft 
in an athwartship row. Such a row is called a “longer.” 

The bilge of each barrel should be kept free of the floor of the 
hold by means of suitable beds, usually made of soft wood, placed 
beneath the two auarters, so that the bilge does not support the cargo 
stowed on top. The size of beds varies with the size of the barrel, 
but for ordinary barrels beds measuring 12 to 14 inches long and 
made of 2- by 2-inch material, are usually considered satisfactory. 
Quoins or chocks should be driven in under the quarters of each 
barrel to prevent it from moving sideways. In some instances the 
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quoin is wedge-shaped, as the name implies; at other times pieces 
ot ordinary cordwood are used as chocks. 

The heads of the second athwartship row should be butted exactly 
on to those of the first row, so that chime of one barrel lies fair with 
the chime of the one next to it. (The chime of a barrel is the circle 
formed by the ends of the staves.) If the chimes are out of line and 
interlock with one another, it is possible that the heads might be 
broken, particularly when the barrels are being broken out for dis- 
charge. The head of a barrel is its weakest part and must be 
carefully protected. 

Care must be taken to make the fore and aft rows perfectly straight. 
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straight parallel rows, the cantlines are kept straight for the stowage 
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Figure 41. — Barrel! gtowed bilge and cantline — half cash. 


of the tier above. The empty spaces in the wings are to be filled with 

When stowage has reached the wings, the wine barrel should not 
he forced in so that it is higher than the other bar.e s in the same 
tier. The space between the wing barrel and the side of the ship 
must be well filled with dunnage, tightly packed in. If there is any 
slackness at this point, which will permit the wing barrel to move, the 
whole of the stowage may be weakened and there is a possibility of 

56 The S succeetifng tiers are stowed “bilge and cantline” (see fig. 41). 
This method economizes space, puts the pressure on the quarters of the 
barrels, and there is less likelihood of damage if hea*7 weather is 
encountered. When this stowage is used. the second tier 
started “half cask” away from the bulkhead and .the in *"'® n,n P 
space is filled up with dunnage wood so the barrels in the third tier 
will rest partly on the bed formed by the dunnage wood and partly 
on two barrels in the tier below. Each barrel of the second 
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utli wart ship row will rest on four barrels of the tier below, a great 
advantage in distributing weight. 

Tier after tier is laid in this way until all the barrel cargo is 
stowed, or until the height becomes so great that there is danger 
of crushing the lower tier. The determination of the height of tiering 
rests primarily on the stevedore’s judgment of the strength of the 
barrels. The following are the usually accepted allowable heights 
for strongly made barrels: 

Three or four tiers of pipes. Six or seven tiers of tierces of beef mid 

Four tiers of puncheons. pork. 

Six tiers of hogsheads. Seven tiers of barreled oil. etc. 

Eight tiers of barreled Hour. 

There is some difference of opinion regarding the necessity of 
adhering strictly to the above heights; but they have been commonly 
used as a guide for many years. Bridger and Watts 0 maintain, for 
example, that conditions have so altered in recent years as regard 



Figure 42. — Barrels atowed bilge and cantline— whole caak. 
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vessel size and construction and construction of barrels, that it mny 
be possible nowadays to stow six heights of pipes and deliver them iii 
better order than was formerly possible with, say, five heights of 
barrels. 



called 

does not distribute the weight ..... „ 0 fc .. c imiA llu . U iuu 

previously described. The method is not generally recommended 
except for empty barrels. 

In the after hold with the shaft tunnel, consider the spaces on both 
sides of the tunnel as separate holds, observing that it is necessary 
to build up the tiers of barrels so that they will key into each other 
above the tunnel. 

-TA 6 ! - ® *. s considerable difference of opinion as to the advisability 
of skidding or “flooring off” a barrel car™ after several tiers have 
been lald - B y “flooring off” or “skidding' 5 ’ is meant the laying of 

• Op. dt., p. — . 
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a platform or floor over a complete tier of barrels. Some authorities 
hold that t lie laying of such a floor results in pressure on the bilges 
ot the barrels in the tier immediately beneath it, whereas if there 
is no flooring, each barrel will rest, as pointed out above, on four 
barrels beneath it. 

In some cases, when there is only a single tier of barrels, and no 
cargo to go on top of them is expected, they are stowed on their ends. 
This method should be used only in special circumstances, since it 
i» nearly always possible that heavy cargo may later be booked which 
would have to be stowed on top of the barrels. 

If barrels containing different commodities are stowed together, 
or if barrels are stowed in a hold with other goods, care must be 



exercised to avoid damage by leakage. It is customary to place 
barrels containing liquids at the bottom of the hold or on >«*""• 
heavy commodity that will not be damaged by their contents in case 
of leakage. They should never be placed on top of fine goods Ui 
barrels should not be stowed over barrels of molasses, nor should 
barrels containing liquids be stowed over barrels containing dit 
materials. Barrels likely to start their staves by heat must be stowe-l 
awav from the engine room or other sources of heat. Barrels with 
contents that emit a disagreeable odor must lie kept away from food- 
stulfs. and barrels containing delicate wines must be protected from 

° d \Vl',''n ^barrels are being loaded or discharged in large quantities, 
coopers should be kept at the pier to repair barrels that ale damaged. 
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There are certain exceptions to the general stowage principles out- 
lined above. For example, slack barrels containing glassware are 
commonly stowed vertically on their ends and carry safely in tins 
position/ Care must be taken, however, to see that they are on a 
level foundation, and strong dunnage boards must be placed between 
each tier. Only light cargo should lx* stowed on top of such barrels, 
and, when this'is done, the top tier of barrels should !>e well boarded 

° Empty barrels should be carefully examined before being accepted 
for shipment to determine the nature of their previous contents. 
Many such barrels have been used for the carriage of inflammable 
materials and not infrequently still contain dangerous gases. Empty 
barrels intended to carry liquids should not be stowed near the engine 
or boiler room or exposed to heat on long voyages, since the heat 
tends to dry up the staves and render the barrels unfit for containing 
liquids. 

METAL DRUMS 

Metal drums are extensively used today for the shipment of many 
liquids and a number of dry products. They arc usually stowed on 
end with dunnage on every tier. 

The Board of Underwriters of New York has inserted in several 
of its regulations rules as to the height to which drums containing 
certain commodities may be stowed. These rules are as follows: 

Any Inflanminblo liquid with n flash point between 20* F. and SO* F. may be 
carried in the I. C. C. No. 5I£ drum <.»5-galIoii capacity) provided the drums 
arc new. The drums must not be stowed more than six high on end. If the 
full quantity in height is not required, no cargo must he stowed on top of the 
drums whose weight would exceed that of ilic drums and contents. The drums 
must be well dummged between each tier and any broken wing stowage must 
be filled in with dunnage to equalize the pressure on the lower tiers and make 
a level. No drums with inflammable liquid are to be used as fillers between 
the beams under the deck head. 

Gasoline, naphtha, and benzine may lie carried in 18-gage, 55-gnllon steel 
drums (straight sided or corrugated) providing the drums are new and direct 
from the oil works or factory. The drums must not lie stowed more than 
seven high on end and if the full quantity in height is not required there must 
not be stowed on top of the drums any cargo whose weight would exceed that 
of the drums and contents. 

BALED GOODS 

A large number of different manufactured materials are packed in 
burlap or other bales for ocean shipment, including cotton piece goods, 
fine textile goods, certain classes of paper, burlap, felt, and numer- 
ous other commodities. Raw materials, such as cotton and wool, 
are also baled, and leather and some other products are made up in 
bale form without any outer covering. 

Baled cargo is especially liable to damage from chafing and from 
moisture. To prevent chafing, bales should be carefully dunnaged 
and blocked off to prevent movement of the cargo. Flat* board dun- 
nage should be used underneath bales, as any kind bavin" sharp 
edges, such as battens, would be likely to cut through the bale wrap- 
pings. For fine goods, the dunnage boards should be covered with 
mats or some similar material. 

All metal parts in the hold should be well dunnaged to prevent 
damage from moisture. 1 
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Bales are stowed on their flats, with their lengths fore and aft or 
athwartship. The bales at the sides of the hold, however, are fre- 
quently stowed on end. Then, if there is condensed moisture on the 
sides of the ship, or chafing against the sides, the flats or sides of 
the bales will be affected, not the ends, where damage in the case of 
piece goods, etc., would affect the entire contents. For the last tier 
under the head beams, the usual practice is to stow them on their 
sides, or even on end when this way saves space. 

Bales are frequently stained by oil left on the deck or ceiling or 
by leakage from other cargo stowed above them. Every effort should, 
of course, be made to prevent this type of damage. 

If boxed goods are to be stowed over bales, particularly if the 
boxes are of light construction, a good flooring should be laid on the 
bales. If thin dunnage wood is used, it will give, especially if the 
bales are soft, and the cargo above will be displaced and possibly 
damaged. 

No hooks should be used on baled goods of any kind. There are 
altogether too many damage claims resulting from the use of hooks. 

Loss of space can frequently be avoided wnen stowing a large con- 
signment of bales of the same size, by carefully measuring the head 
room as the tiers approach the top of the hold or ’tween deck. 
Often it is possible to have the top tier finish close underneath the 
deck above oy putting one or two tiers on their edges or even on 
their ends. 

CASES AND CARTONS 


In a general cargo of miscellaneous goods there is usually a varied 
assortment of wooden boxes and cases and fiberboard cartons of 
numerous sizes, weights, and types of construction. Proper stowage 
of these mixed packages obviously requires careful planning, skillful 
placing, and good dunnaging (fig. 44). 

In most instances, the strongest and heaviest cases are stowed in 
the bottom of the lower hold. With large cases, such as those con- 
taining automobiles and heavy machinery, great care must be exer- 
cised to stow them perfectly level so the weight will be evenly 
distributed and no stresses will be set up which might wreck the 
cases when the vessel is laboring in a seaway. 

Every effort should be made, as the stowage proceeds, to keep a 
level tier. This is achieved principally by filling up the empty 
spaces between large boxes with small boxes. When boxes of light 
construction are being stowed, they should be boarded over before 
commencing the next tier. This will not only protect the smaller, 
lighter packages, but will make for better stowage of the cargo 

,,S When°stowing the upper tiers, no box should be placed so that it 
rests inside the edges of the top of the box beneath it, unless dunnage 
boards are placed across the top of the lower box to take the weight. 

In stowing boxes, particularly a number which are of the same 
dimensions ft is good practice to arrange the tiers as bricks are laid 
in a wall. That is, each box should rest on two boxes beneath it. 

Boxes containing commodities that may leak should be stowed 
separately or at the bottom of the hold. Boxes containing commodi- 
ties requiring ventilation should be placed in the upper parts of the 
compartments. 
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When stowing a large number of light wooden boxes, such as those 
used for canned foods and dried fruits, the working tier should always 
be protected by laying down walking boards. 

Each tier of boxes of a similar size and shape should be kept per- 
fectly level all the way across the hold. In many ships the ceiling 
rises a little as it approaches the turn of the bilge, and boxes stowed 
on this rise will be at an angle. This should be avoided at all costs. 
If boxes are stowed at an angle in this manner, the next tier above 
will put extra pressure on the tilted edge of the lower end or wing 
boxes and damage will almost inevitably result. The wing boxes 
should be omitted and the space filled with dunnage wood. Boards 



FIfure 44.— Stowing wooden boxes In the ’tween decka. 


should then be placed on the lowest and subsequent tiers extending 
out to the sides of the ship. 

Lightly made wooden boxes and fiberboard cartons obviously re- 
quire the most careful attention, since no heavy weights should be 
placed on top of them. 

Cargo hooks on plyicood boxes .— Cargo hooks should not be used 
m handling plywood boxes. These are sturdy containers of value 
to many shippers as they combine great strength with light weight, 
they are frequently used for products of relatively high value, such 
1C r u efn g erators > radio cabinets and high-grade textiles, and 
been man ^ ser J°. us damage to this class of goods, 

w^od * t r?m Carg ° h °° kS bemg dnVCn throu S h the sides of the ply- 
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CARBOYS AND DEMIJOHNS 


Carboys are "lass containers commonly packed either in a wooden 
protective casing or in a wicker or iron basket filled with cushioning 
material. Carboys are frequently shipped completely boxed in, with 
the neck protected by a special wooden covering, and this packing is 
to be very much recommended. 

Carboys are principally used for the carriage of liquid chemicals, 
including dangerous acids. In the latter case, stowage on deck is 
usually required for safety. On deck, carboys should be stowed on 
planks in a sheltered position, but always accessible so that any 
carboy that breaks can b? seen and thrown overboard. Carboys 
should be lashed in place and. if carrying acids, wire rope is prefer- 
able, since acids will frequently burn through ordinary manila rope. 
(See also section on deck cargoes.) 

When carboys contain liquids that are not dangerous and are stowed 
underdeck, it is preferable to stow them in one of the ’tween decks 
and against a bulkhead. There is less danger of breakage if they are 
kept, awav from the center of a space full of other cargo. If more 
than one height is to be stowed, boards should be laid over the lower 
tier of carboys on each side of their protruding necks, and the bot- 
toms of the carboys in the second tier should rest on these boards. 
In this way they will be between the necks of the carboys in the 

lower tier. . 

Demijohns are similar to carboys, but are smaller, usually holding 
from 1 to 5 gallons. Frequently, demijohns are entirely surrounded 
by woven wickerwork which extends right up to the neck. I hey are 
generally held out until the last and are stowed on top of other cargo, 
frequently being used as beam filling. If there are two tiers, the 
bottoms of the upper tier rest between the necks of the demijohns in 
the lower tier, no dunnage being needed in between. 


CYLINDERS 


Cylinders are strong steel containers, chiefly used for the transportn- 
t ion* of gases, such ns ammonia anil oxygen, under pressure 1 hey are 
generally carried on deck and may be stowed fore and aft on > P'nnks 
laid athwartship to keep the flange, which projects beyond the body 
of some cylinders at one end, free from contact with the d^k- 
The second tier should be stowed in the cnntlmes of l e low* * 
and in the reverse direction, with the cylinders stepped back a lit t It 
O the flanges will project beyond (lie bottom ends of the ''■ vlin .' 1 . 1 
the' lower tier. In no case should cylinders be stowed ‘-bilge and bilge 

■»> 1 ~“ 

in place (see fig. 45). deck CARGOES 

Some commodities are customarily, and others arc occasionally, cal- 

handles of the valves controlling the opening of watertight bulk hen c 
rofpiping systems, or any other pieces of equipment essentia! e 
openitmn or safety of the vessel. The steer.ng gear and chains 
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should be carefully protected. A good practice is to outline with 
chalk the spaces that are to bo kept cle:rr. Usually, the speed with 
which cargo is handled and the difficulty of continually supervising the 
stevedores makes this precaution extremely advisable. 

The types of goods that are commonly carried on deck may 1 m* 
classified* as follows: 

Dangerous goods, which it would he unsafe to carry underdeck. 

Articles which, because of their nature, size, or shape, cannot readily hi*’ 
stowed underdeck, e. g., locomotives, largo unboxed airplanes, and motorboats 
(figs. 46 and 47). 

Material, such as lumber, cork, esparto grass, and fibers, which is frequently 
carried on deck as well ns undcrdcck because the ship is full underdeck hut is 
not down to its marks. 



Figure 46. — Cylinders beln* stowed on deck 


Miscellaneous cargo for which there is no space underdeck. owing to the shin 
being full, and which is considered suitable for on-deck stowage. 1 

Dangerous goods include such commodities as corrosive acids 
Highly inflammable substances, and other materials which mi«*ht dam- 
age the vessel and other cargo if stowed underdeck. Articles of this 
description that must be carried on deck are listed in ‘-Regulations 
t ,e Tran sP»r , . nt,on . Storage and Stowage of Explosive 
oi Other Dangerous Articles on Board Vessels,” issued bv the Bureau 
of Marine Inspection and Navigation. uureau 

i n .k "jethod of packing used determines to some extent the manner 
m which such goods are stowed on deck. Carboys, for examnle 
should be stowed in a sheltered position and should be well-bedded 
nd securely lashed in place. Metal drums containing liquids which 



Figure 46.—- Stowing » — 

ink on their inboard side, with lashings passed from the plank 

SEggS® IS 
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must be stowed on deck should be placed on end on boards or planks. 
They are frequently stowed in a corner of the deck or around a mast, 
and are secured with planks around which wire or chain lashings are 
placed. Drums may also be stowed along the bulwarks, with a large 





PRINCIPLES OF STOWAGE 133 

be covered with black or dark-colored tarpaulins or other covers, since 
these retain and intensify the sun’s heat. 

Packages of dangerous goods to be carried on deck should not be 
too large or heavy to prevent their being readily moved if it should 
be necessary to jettison them to protect the ship and crew. 

No general rules can be laid down to cover stowage of articles which 
are carried on deck because of their nature, size, or shape, since proper 
stowage is governed by these very features, and differs in accordance 
with them. 

One principal aim must be to secure such cargo effectively so il 
will not break adrift during heavy weather. (See figs. 4G and 47.) 
In many cases this requires the preparation of a proper lied 
constructed of stout timber. 



Flcure 47.— Securing an airplane on deck. 


j ° f ‘ mp , ortanc f ln T n >' shl P s . "hen heavy weights are to be 
° n deck ’ ,0 , P lace them on a portion of the deck that is strong 
m Support ,he J Such goods are frequently placed 

ea<Mnl th f ey ar * ° Ve r 8 bulk h e . ad bclow - In some cases, when heavy 
® ’ 8re , be,n * “med, the decks are given addi- 
tional support by means of wooden shores placed under and over 

&ce and Wedged “ P hard W,th Bne " ed S cs hold them securely 

tenHin S t r r w mmend .| d . that dunna ? e hoards beneath heavy cargo ex- 
at ai s ® m « dl ? t J"®? over tbe deck should be laid ‘diagonally 
decki plates! * ^ degr “ S ’ to protect a S ainst buckling 5 of the 

Another important point, sometimes overlooked , 

necessity of providing sufficient fastenings for the fashing securing 


134 


MODERN SHIP STOWAGE 


heavy cargo. Not infrequently a number of turns of wire, rope, or 
chain are taken around a piece of deck cargo and secured to a single 
small ringbolt, which may possibly not be able to bear the extra 
strain during heavy weather. If sufficient fastenings are not avail- 
able, it is a simple matter and one that should not be neglected, to 
fit extra ringbolts where required. Ringbolts for this purpose can 
easily be bolted to the ship’s bulwarks or deck and can be removed 
when no longer needed. 

It should be noted that there are certain ships specially equipped 
for the carriage of exceptionally heavy and bulk}- cargo. Snippers 
of such material frequently find it advisable to use these special 
vessels, whose facilities are designed expressly to cope with the prob- 
lems of loading and stowing heavy objects, such as locomotives, large 
and heavy condensers, and boilers. 

Lumber deck cargoes are of great importance and in all instances 
require careful consideration to ensure the stability of the vessel 
at time of sailing and at subsequent stages of the voyage after 
considerable quantities of fuel and water have been consumed. 
Owing to the many special points to be considered, the carriage of 
lumber deck loads is treated separately in the section on lumber, in 
the chapter, Stowage of Special Cargoes. 

When more cargo is booked for a vessel than can be carried under- 
deck and it is necessary to stow some cargo suitable for the purpose 
on deck, such cargo will necessarily be at the ship’s risk and should 
be covered by insurance. 

PACKING TO REDUCE CUBIC MEASUREMENT 


Progressive exporters are well aware of the importance of shrink- 
ing or reducing the size of their export packages. This is done 
because many articles pav ocean freight on the basis of cubic measure- 
ment and. consequently, the smaller the package the lower will be the 
ocean- freight charges. Those who are entering the export field for 
the first time should bear this in mind, since careful packing in this 
respect may save them many hundreds of dollars during the course 
of a vear. Reduction of cubic measurement not only will result in 
reducin" freight charges, but will mean saving in freight-car space, in 
storage "space, in handling costs, and in many cases in the cost of 

An export package may be reduced in size by the more compact 
pack in" of the contents, the disassembly or knocking down of the 
article being shipped, the redesigning of the container, or the re- 
designing of the article being shipped, either to make it smaller in 
size or to permit its disassembly. It. would be difficult to state 
whether greater savings have been made by redesigning the package 
or bv changing the disposition of the contents in the package, but 
it is^probabie that in almost every case something of the two prm- 

rinles enter into every satisfactory export package. 

One of the most common errors in packing is the failure to utilize 
• he waste spaces in the container which are created by the character 
or form of 1 The contents. This frequently can be rectified by using 

...r Her case or bv packing additional items. * or example, rubher- 
iire manufacturers pack cartons of tubes inside a bundle of tires. 
Both methods result in more compact packing. 
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Waste of space is frequently occasioned by using containers which 
do not fit the contents, and this commonly results from the practice 
of trying to make a one-sized case do for a number of commodities. 
A manufacturer who believes he is saving money by using the same 
sized case for all his line can easily determine whether or not tins 
is so by calculating the freight paid on the extra cubic measurement 
of a few shipments and comparing the total with the saving that 
results from the use of a one-size container. 

More compact packing can sometimes be achieved by nesting articles 
that are of suitable shape. This is done with bathtubs, cooking 
utensils, and many other manufactured arlicles. Compression may 
also be used. A shipper of pork products packs hams under very 
high pressure and thus puts a considerably greater number in a box 
of the size previously used for a smaller number. Compression is 
also used in baling clothing and other textile goods, ulso leather, 
paper stock, cotton waste, etc. The problem differs with each com- 
modity, but every exporter should study his individual product or 
products to see if more compact packing and consequent reduction 
of the size of the container or the inclusion of more articles is 
possible. 

Disassembly of articles to be shipped has resulted in the saving 
of thousands of dollars in ocean-freight charges for many companies. 
One motortruck manufacturer, for example, advises that by shipping 
certain trucks completely knocked down, the cubic measurement of the 
container is reduced from 238 to 192 cubic feet, showing a saving of 
46 cubic feet. Metal office furniture and wooden and metal house- 
hold furniture may also be successfully disassembled. Legs may be 
removed from tables, chairs, and beds, and metal office files of certain 
types can be almost completely taken apart and shipped in much 
smaller space than if completely set up. 

Redesigning of export containers has been one of the most out- 
standing methods used to reduce cubic measurement of export pack- 
ages. For example, cleats may be put on the inside instead of the 
outside where the contents are of an irregular shape and there are 
open spaces which make room for the cleats, and this is also true 
of battens that are placed around the middle of cases. The cubic 
measurement of wooden boxes and crates may also be reduced by 
using a hardwood with good strength properties instead of a soft- 
wood, since the former permits tlie use of a thinner wood. One com- 
pany reports saving from 3 to 4 cubic feet per crate, as a result of 
changing from the use of pine wood to oak. Another company, 
using a box with %-inch sides and 34 -inch ends found, through 
consultation with a packing engineer, that %-inch sides and V&->neh 
ends supplied entirely adequate protection, provided the right kind 
of lumber was used, the right type and number of nails were em- 
ployed, and the nails were correctly placed and driven. The con- 
sequent reduction in the cubic of the company’s shipments meant 
a very substantial saving during the course of a year. A well-known 
tractor manufacturer, by using a stout plywood box instead of the 
previous nailed wooden case, has reduced cubic measurement per 
shipment from 103 to 73 cubic feet. These examples are just a lew 
of the many that might be cited. 
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Some shippers have been able to reduce the cubic measurement of 
their export shipments to a very marked degree by using bales instead 
of wooden or fiberboard containers. It has been estimated that with 
suitable articles the average saving in space resulting from packing 
in machine-pressed bales instead of nailed wooden boxes is around 
30 percent. The experience of the War Department during the 
World War showed that a great variety of textile materials can be 
baled, including underwear, liosiery, sweaters, gloves, coats, trousers, 
towels, blankets, tarpaulins, tents, bedding, cloth, and many other 
articles. It was even found possible to bale successfully officers’ 
high-grade uniforms without injury from the compression, by care- 
fully folding and tving the garment along the proper lines. 
Numerous other articles are shipped to foreign countries in bales, 
including such diverse items as bags, broomcorn, belting, carpets, 
emery paper excelsior, feathers, felt, flax, fodder, furs, hair, hemp, 
hides, hops, leather, leaves, mattresses, moss, pipe couplings, paper, 
sorghum, springs, steel turnings, straw, tin cans, tobacco, veneer, 
waste paper, wire, wood pulp, wool, and yarn. 

Redesigning the product itself has been resorted to by many com- 
panies to reduce the cubic measurement of their export packages. 
Projecting parts may be eliminated or be made detachable, or an 
article may be made of separate parts, easy to disassemble and 
reassemble, instead of being constructed in a single piece. 

Further information on the subject of packing to reduce cubic 
measurement, design of export containers, strength properties of the 
various woods used in box making, etc., are referred to in the publi- 
cation, Modern Export Packing, prepared in the Transportation 
Division of the Bureau of Foreign and Domestic Commerce, and 
obtainable from the Superintendent of Documents, Government 
Printing Office, Washington, D. C. 


CHAPTER V 

STOWAGE FOR MAXIMUM USE OF SHIP’S CAPACITY 
FACTORS INFLUENCING BOOKING OF GENERAL CARGO 


The traffic manager and other officials who are responsible for 
securing general cargo for a vessel engaged in the cargo-liner trade 
must continually bear in inind a number of factors which have a 
direct and vital bearing upon the success or nonsucc ess — from a profit 
viewpoint — of the vessel’s voyage. Consideration must be given not 
only to individual shipments, their stowage factors, and the rates of 
freight they pay, but also to the relation of all the shipments to 
each other. A cargo must be secured, if possible, that is well bal- 
anced by weight and volume, and by the character of the commodi- 
ties involved. The freight accepted should not be all deadweight 
or the vessel will be brought down to its marks before its holds are 
filled. A certain amount of small packages should be obtained to use 
as broken stowage. Dangerous freight must not be taken unless it 
is property packed and the vessel has the required accommodations 
for it. Freight revenue must be continually borne in mind and 
this depends not only upon the quoted rates, but also upon the skill- 
ful combination of weight and measurement cargo to obtain the 
greatest number of “payable tons.” 

After studying the nature of the cargo that is available or can be 
secured in the existing market, the steamship official must proceed 
to select and adjust it according to the requirements of the vessel 
that is to be loaded. He must know the individual peculiarities of 
the ship, and make provision for such factors as the size of hatches, 
capacity of winches and booms, and whether the holds are clear or 
contain numerous pillars or stanchions. Stability and trim must 
also be taken into account. In some cases, the depth of beams and 
frames, depth of holds, height between decks, and temperature of 
the various compartments are also factors that may have an impor- 
tant bearing on the type of cargo that can be carried or is desirable 
to carry, and upon the stowage of the cargo accepted. 

Provided that cargo is moving in such volume as to permit the 
steamship company to select certain kinds of goods in preference to 
others, the selection of cargo will be made to a large extent with a 
view to its freight-paying capacity. Thus, cargo of high value, large 
measurement, or packed in unusual shapes or sizes, will pay relatively 
high rates and be helpful in building up revenue. Other cargo which 
CJ! % rate f or wl ) lch evolves extra expense or hazard, such as 

S, win b\ n iei°3le CaUSt,C ’ ° r °" ,erWiSe danger ° US ° r 

s ,J K he , fac l t . ors , that influence the selection of a general cargo, when 

n«ir»W 1S |°f S! n e .’ may f be S. r ° u P«fl under the following head- 
mgs. Desirable distribution of weight and measurement cargo- the 
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basis upon which freight rates are quoted; the stowage factors of 
the clii erent kinds of cargo offered; and the combination of the 
above actors to produce the greatest number of “payable tons.” 
These actors and their relation to stowage for the best use of the 
availab e cargo space in the ship's holds are discussed below. 

DISTRIBUTION OF WEIGHT AND MEASUREMENT CARGO 

Cargo of such nature that a long ton stows in less than 40 cubic 
feet is known as “deadweight cargo” and, in most instances, pays 
freight on a weight basis, as, for example, $20 per 2,240 pounds 
or 00 cents per 100 pounds. 

Cargo of which 1 long ton occupies 40 cubic feet or more is known 
as “measurement cargo.” Usually, unless a specific rate is quoted, 
it pays freight on a measurement basis, as. for example, 50 cents 
per cubic foot. 

A “measurement ton” is 40 cubic feet. The assumption that 40 
cubic feet equal 1 ton is believed to have originated in the Russian 
grain trade from the Black Sea, in which it was demonstrated by 
experience that 1 ton of Russian wheat required 40 cubic feet for 
stowing. Furthermore, it was apparently determined that, for early 
steamships, this was a fair basis of calculation. That is, these ves- 
sels were lowered to their marks when filled with cargo stowing 40 
cubic feet to the long ton, or having a stowage factor of 40. Lighter 
cargo, which stowed at more than 40 cubic feet per ton, would h i 
such a vessel without lowering it to its marks. On the other hand, 
heavy cargo that stowed in smaller space than 40 cubic feet per 
ton, would put the vessel down to its marks before the cargo space 

was entirely filled. ... 

Actually, vessels differ very widely in their capacity to carry 
weight and measurement cargo. Tins is owing partly to the diffei- 
ent relationships that exist between deadweight and cubic capacity, 
owing to the individual type of construction. Many shelter-deck 
steamers, for example, can carry more measurement cargo than can 
three-island-type vessels of the same net tonnage. Some ships are 
Jut full and down by cargo that stows at 40 cubic feet to the toil . 
others, with greater relative cubic capacity, by cargo stoning at 00 

U Qn f fhc basis of 40 cubic feet being equivalent to 2.240 pounds, 
it can be seen that 1 cubic foot of cargo measuring 40 cubic feet 
to the ton would weight 50 pounds, or one-fortieth of 2,240 pounds. 
Sh ce it requires fairlv heavy merchandise to weigh as much as 
fo pounds per cubic foot, it follows that many commodiUes are 

“measurement cargo” and nay freight on a meawiremcntbasis^ The\ 

^Vpound f f Fo^x^nple. with goods 
weiSiing'sO pounds per cubic foot, 40 cubic feet (a measurement ton) 

W Thrfuct 0 that 2 ’w commodities pay freight on a measurement 
basis emphasi/" s the desirability of packing export merchandise in 
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provide sufficient weight to bring it down to its marks. In other 
words, to put the ship full and down. If the ship is not well 
filled, there is a possibility that, if severe weather is encountered, 
some of the cargo may shift and damage the goods or endanger the 
vessel. On the other hand, if the vessel is not down or nearly down 
to its marks, it may not handle well, the propellor being partly 
out of water, and losses may be suffered liecause of reduced speed 
or increased consumption of fuel. Moreover, if neither the maxi- 
mum volume nor weight is carried— assuming sufficient cargo of 
the requisite types to be available— the vessel will not earn the 
maximum freight |>ossible under the existing circumstances. 

Many factors, of course, militate against the securing of the full and 
ideal cargo that fulfills all the requirements cited above. Combina- 
tion passenger and cargo liners, advertised to operate on a rigid 
schedule, must usually sail at the appointed hour — even though 
they have not taken on board a full cargo, or even all the cargo that 
has been booked for them. Many cargo liners also sail on schedule 
even when they are not fully loaded, though, for practical reasons, 
there is considerable deviation from this practice, and it is usually 
considered in order to hold the ship until all the cargo booked has 
been loaded. Frequently, when trade is slow and cargo is not moving 
in large volume, it is not possible to secure a full, well-paying general 
cargo. The vessel must then take what it can get or till out with 
flour or other staple goods which arc nearly always available for 
shipment at the large seaports. At other times the problem is just 
the reverse. Cargo is offered in large quantities and the steamship 
company is obliged to shut out the surplus cargo which the vessel 
cannot carry. Under such circumstances, there is generally consid- 
erable opportunity to select cargo that stows well and pays a high 
or relatively high freight. 

BUILDING UP REVENUE 


Ship operators or owners must, of course, make every possible 
effort to obtain cargoes that will return the highest revenue per voy- 
age. Ordinarily, little selection of cargo is possible, the ship being 
obliged to take whatever is offered. When cargo is moving in good 
volume, however, it is often possible to select cargo that returns a 
relatively high revenue. Consideration is given in the following 

C ages to the matter of booking and stowing cargo to build up the 
ighest possible revenue for the ship. First, however, there is brief 
discussion of certain other factors which have a bearing on this 
problem, namely, how the vessel is measured for cargo, stowage fac- 
tors, and the different bases on which ocean freight rates are assessed. 


laying out and measuring the ship 

Consideration is given in this section to the selection of weight 
and measurement cargo for a particular vessel, in order to put it 
tull and down. The related problem of choosing cargo that will 
return the greatest revenue is dealt with in the concluding section 
of the present chapter, “Stowage of a Typical Cargo.” g 

w J^? Wing Ule cu ? )ical c°m<int of the cargo space and the dead- 
weight cargo-carrying capacity of the vessS, it is a simple matter 
to figure the kind of freight, as regards stowage, that wUl fill the 



140 


MODERN SHIP STOWAGE 


ship and put it down to its marks. Take, for example, a ship having 
a deadweight cargo-carrying capacity of 6,000 tons and a cubic 
capacity (bale) of 340,000 cubic feet. To fill such a ship and put 
it down to its marks, each ton of cargo should measure approximately 
57 cubic feet (340,000 divided by 6,000). It is impossible, of course, 
to obtain cargo, all of which measures 57 cubic feet to the ton; but 
it is possible in many instances to secure a combination of weight 
and measurement cargo which will have an average measurement of 
57 cubic feet, or whatever the desired measurement may be for the 
particular vessel. 

While the cargo is being received and measured, the stevedore is 
measuring or “figuring out” the ship, to determine the weight and 
measurement of the cargo needed to fill it cubically and put it down 
to its marks. This is easily calculated for the total cargo by the 
method just explained. As the work of loading progresses, however, 
it is necessary to check continuously to determine how much more 
cargo — either weight or measurement — can be put aboard. The weight 
to go is figured from the draft of the ship and by reference to the 
ship's immersion scale. The latter is a diagram which shows the 
number of tons required to immerse or put down the ship 1 inch at 
all its various drafts. (When the ship is light, fewer tons are 
required to immerse it 1 inch, because of the fining down of the hull 

structure fore and aft.) . . 

Assume, for example, that it is known from the immersion scale 
that the ship, at a certain draft, goes down 1 inch for every 42 tons 
loaded and by taking the draft it is found that there is still 3 feet 
5 inches to go. Then, 3 feet 5 inches equaling 41 inches. 
41X42=1,722 tons; and this is the amount of cargo, by weight, that 
can still be put aboard. Assuming that the net space remaining in 
the ship is 80,000 cubic feet, it will require cargo stowing 40 feet 
per ton to put the ship down and fill it, since 1,722 tons of cargo 
stowing 46 feet per ton will occupy approximately 80,000 cubic feet 
of room in the hold. 

TIIC STOWAGE FACTOR 


The stowage factor of any commodity is the figure which ex- 
presses the space in cubic feet occupied by a long ton of ‘h# com- 
modity packed for shipment. This factor is computed by dividing 
2.240 pounds by the weight, m pounds, of a cubic fort _of Jhe com- 
modity packed for shipment. For example, g°°ds which weighs 4U 
pounds per cubic foot has a stowage factor of 56 (2,240 divided by 40). 

Stowage factors arc sometimes calculated to take ,n '? co " s ‘de™^ 0 ' 
an allowance for broken stowage and dunnage. The more usual 
American practice, however, is to compute the J q 
above, and allow for broken stowage, etc, ^ deducting, us^Uy^lO 

St< Stowige 'factors vary from such low factors as 5 for UrnO-g 
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modity, stows from 300 to 420 cubic feet per ton, and feathers packed 
in sacks stow from 350 to 400 cubic feet per ton. 

Commodities which have a stowage factor of less than 40 are 
known as “deadweight cargo’’; and those with stowage factors ol 
40 or more are called “measurement cargo." 

Stowage factors, by the nature of things, cannot be absolute indi- 
cators of the amount of cargo that will tit in a vessel’s holds, since 
the amount of broken stowage or waste space will vary according to 
the shape of the holds, the number of hold pillars, and the location 
in which various types of goods arc stowed, whether at the tapering 
end of a hold, for' example, or in a roomy, rectangular cargo space. 

Knowledge of the stowage factor, or the relative weight and meas- 
urement of each kind of cargo is indispensable in the work of planning 
the stowage of a ship. Such knowledge aids the traffic manager or 
other responsible official to select cargo (when it is moving freely) 
which will fill the ship properly, build on a maximum freight revenue 
for the voyage, and at the same time keep the vessel in good trim 
and with weights safely distributed. 

BASES UPON WHICH FREIGHT RATES ARE QUOTFII 


Ocean freights are payable in a variety of ways in the different 
world trades. Many rates on general cargo are quoted at so much 
per ton, weight or measurement, ship's option. This means that the 
rate named will be applied either per ton of 2,240 pounds (in some 
trades, 2,000 pounds) or per measurement ton of 40 cubic feet — 
whichever will result in the higher revenue for the vessel. 

An example will make clear how the application of rates quoted 
on this basis works out in actual practice. Assume the general cargo 
rate to be $20 per ton, weight or measurement, ship's option. Goods 
that weigh exactly 5G pounds per cubic foot will stow at 40 cubic 
feet (a measurement ton) to the ton of 2.240 pounds. On such 
goods, the question of whether the freight is to be applied on a weight 
or measurement basis does not arise, since the rate is the same which- 
ever way it is applied. 

Now assume a shipment of goods that weighs 50 pounds per cubic 
foot. This is measurement cargo. Such goods will occupy 44.8 
cubic feet per ton t2,240 divided by 50, the weight of 1 cubic foot). 
One long ton of such goods, therefore, occupies more than a measure- 
ment ton of space (40 cubic feet). The steamship company, quoting 
on the basis of $20 per 40 cubic feet, will charge $22.40 for 44.8 
cubic feet. If they accepted the goods on a weight basis, they would 
receive only $20 for the same amount of goods, namely, 1 long ton. 

Another common way of quoting is to name two rates, as 45/80, 
which means that the cargo specified will pay 45 cents per cubic foot 
or 80 cents per 100 pounds, whichever basis provides the greater 
revenue. Such rates are designed to provide an equal or approxi- 
mately equal revenue from goods which stow at 40 cubic feet per 
ton— the dividing line between weight and measurement cargo, 
ihus, in the present instance, 40 cubic feet of cargo (a measurement 

55 or $18 - By «•» 
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In connection with this type of rate quotation, the following ex- 
cerpts from a report recently submitted by C. O. Arthur, examiner 
for the United States Maritime Commission, is of interest : 

By complaint filed July 12. 1939. it is alleged that defendant’s rate for 
transportation of 117 cartons of class lamp globes or shades from Seattle. Wash., 
to Ketchikan. Alaska, on bill of lading dated January 22, 1938, was unjust and 
unreasonable. 

The shipment weighed 1.752 pounds and measured 50# cubic feet. Applicable 
thereto was defendant’s tariff item "Freight, NOS." stating a rate per 100 
pounds of 39 cents and a rate per cubic foot of 19.5 cents, subject to a rule 
published in the tariff providing, in part, that "where rates are stated in 
cents per 100 pounds and per cubic foot, charges will be computed by weight 
or measurement ns one mode or the other will yield the greater revenue." The 
measurement rate of 19.5 cents per cubic foot was assessed on the shipment, 
and complainant paid freight charge thereon of $98.28. Complainant's position 
is that this rate was and is unreasonable to the extent freight charge thereat 
exceeds $0.83 which would have accrued at defendant's weight rate of 39 
cents per 100 pounds. , 

Where, as in the trade concerned, rates are assessed on this alternative 
weight or measurement basis, it is the established practice to compute the 
transportation rate on the principle that a weight ton is the equivalent of *10 
cubic feet Defendant’s tariff item and rule here concerned meticulously observe 
this practice $7.80 being defendant's revenue per weight ton of 2.0(10 pounds 
or per measurement ton of 40 cubic feet. Although, as shown by complaint, 
the freight charge on glass lamp glol*es or shades ns shipped by complainant at 
the measurement rate is 14.4 times a charge computed at defendant s Freight. 
VOS. weight rate, it is to be noted also that complainant s shipments measure 
14 4 times their weight. At the weight rate contended for by complainant, 
defendant’s revenue for transporting 4«» cubic feet of glass lamp shades 

as shipped by complainant from Seattle to ^ Ketchikan i woulc be a IWtenflr ln- 
adequnte compensation for the service of .>4.2 cents. No facta are pr 
the instant case which prove the measurement rate here assailed to be unju 
or unreasonable. 

While the above-mentioned methods of quoting ocean -freight rates 
on general cargo arc perhaps the most common steamship lines in 
many trades quote numerous class and commodity rates " m<h state 
specifically whether the rate applies per cubic foot, per 100 pounds. 

or per bag. package, or other unit of cargo. , 

The units on which rates are based are not the same in all trade.. 
More commonly they are quoted per 100 pounds or cubic foot, P 
2.240 pounds oi- 40 cubic feet, and per 2.000 pounds or 40 cubic Mee . 

of 

Still another basis of rates .s a percent of the i trt.cles oi 

exceptionally high value being frequently charged ad 'alorem rnio 

however, one or the other basis is specially prov.ded. 

COMBINING WEIGHT AND MEASUREMENT CARGO FOB MAXIMUM REVENUE 

Even; .hip has .jo »». 
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able, plus the ability of those responsible for he vessel s stow .ape. 
This third capacity is called the “payable tons,' and consists of t c 
number of tons of *2,240 pounds carried at a weight rate, plus the 
number of tons of 40 cubic feet carried at a measurement rate, winch 
can, bv skillful stowage, be placed inside the ship. I his capacity 
will usually vary with every voyage— sometimes widely— owing to 
the varying nature of the cargo available. The following cargoes, 
used as examples, illustrate this point. 

Assume a ship having a deadweight cargo capacity of 0,000 tons 
and a net cubic capacity of 300.000 cubic feet (7/»00 cubic or measure- 
ment tons). If this ship were to be loaded entirely with deadweight 
cargo, the result might be as follows: 

1 . Heavy deadweight cargo.— 000 tons copper ingots at 930 per 
ton weight — $180,000. 

With such a cargo, having a stowage factor of 10. only *20 percent 
of the ship’s cubic capacity would be utilized, and 80 percent would 
go to waste. The entire cargo would occupy only 00,000 cubic feet. 

If, on the other hand, the same ship were to load with light cargo, 
such as high density cotton with a stowage factor of say, 90, the 
result would be : 

2. Lightweight measurement cargo. — 7,500 cubic tons cotton at 
$30 per ton measurement — $2*25.000. 

With this cargo the ship would be full, but nearly half its dead- 
weight would be unused and it would not be down to its marks. 
The cotton, stowing 90 cubic feet nor 2,240 pounds, would weigh only 
3.333 tons (300.000 cubic feet divided by 90). 

In neither of the above cases is the ship full and down; nor is 
it carrying the possible number of “payable tons.” 

By combining the two commodities— copper and cotton — a some- 
what better result would be obtained, as follows: 

3. "Weight and measurement cargo combined: 

3.000 tons copper. 30.000 cubic feet, at $30 per *2.240 pounds $00,000 

3.000 tons cotton. 270.000 cubic feet, at $30 per 40 cubic feet 202. 000 


Total, 0.000 tons weight. 300.000 cubic feet 202.500 

With such a cargo the ship would not only be full and down, but 
would receive in gross revenue over GO percent more than for cargo 
No. 1, and 33>/i percent more than for cargo No. 2. Its “payable 
tons,” instead of being G.000 tons weight, as in cargo No. 1, or 7,500 
tons measurement, as in cargo No. 2, would total as follows: 

Copper (by weight) 3,000 tons, of 2.240 pounds. 

Cotton (by measurement). G.750 tons, of 40 cubic feet. 

Payable tons 9,750 weight and measurement. 

A cargo such as the above is not typical ; indeed, it would be ex- 
tremely rare to find a similar combination in actual practice. Such 
an extreme example, however, illustrates the principle more clearly 
than a longer and more typical cargo list composed of numerous 
miscellaneous items. The principle of increasing “payable tons” bv a 
judicious combination of weight and measurement cargo is always 
car* 11 ’*' of tli e general problem of securing and stowing a vessel’s 

and one T hi , ch mi e ht more re “ di >y be encountered 
m actual practice, is given below: 
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4. Miscellaneous cargo: 


1.000 tons copper (10 feet). 10.000 cubic feet at $30 weight $30,000 

2.000 tons oil (60 feet). 120.000 cubic feet at $30 measurement— 90.000 

1.000 tons machinery (70 feet) 70.000 cubic feet at $30 measure- 
ment 52 500 

2.000 tons sugar (50 feet) 100.000 cubic feet at $30 measurement. 75. 000 


Total. 6.000 tons weight. 300.000 cubic feet 247.500 


This cargo puts the vessel full and down with 8,250 “payable tons.” 
The weight tons (copper) total 1.000 tons; the measurement tons 
of 40 cubic feet each total 7,250 (290,000 cubic feet divided by 40) . 

COMBINATION OF TWO TYPES OF FREIGHT 


Practically all general cargoes contain both weight and measure- 
ment freiglit. The problem of combining two commodities— one 
weight and one measurement— to provide the necessary weight and 
volume to put the ship full and down, is relatively easy and can 
he worked out by a simple calculation. 

Assume that the vessel has a deadweight cargo-carrying capacity 
of G.000 tons and a cargo space of 3G0.000 cubic feet. The numbei 
of cubic feet per deadweight ton is 360,000 divided by 6,000, or GO 
Assume that the measurement cargo has a ™ c . tor t °f S0 ' a ', 

the deadweight cargo a stowage factor of 20. Deduct from e 
average space per deadweight Ion (60) the stowage facto, of e 
deadweight cargo (20), and mult. ply the remainder (40) by th 
cargo tonnage of the vessel. Tins gives 40 tunes 6,000 or 240,000 
Divide by tl.e difference between the stowage factors of the two 
commodities, which is 60. The result (4,000) is the number of 
tons of measurement freight that should be carried, and the ddF 
enJ between this figure a^.d the total cargo that can be earned, or 
•1 000 is the number of tons of deadweight cargo to he loaded. 

“'it will lx- seen that the vessel, under this disposition of cargo, car- 
ries the maximum weight and volume, for the weight of he two 
commodities is 6.000 tons and the volume is 4 000 multiplied b) 80. 
nlus 2 000 multiplied by 20, or 3GO.OOO cubic feet. . . 

1 The formula which may be used for the above computation is as 

follows: 

V— a 7 


X = 


b-a 


^number of tons taken of the lighter commodity or having the higher 
stowage factor 
V= bale capacity in cubic 

7*= total number of tons of cargo that can be carried 
«= stowage factor of the heavier commodity 

stowage factor of the lighter comodlty 

In the illustration just given, substitut.on would be made 
follows : 

300. 000— 120.000 __ 240.000 _^ 4 Q00 tons of nieasurement cargo. 

J — ’ gQ *>q 00 

many other comparable situations. 
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COMBINATION OK A NUMBER OF COMMODITIES 


If there are a number of commodities, instead of only two, the 
problem naturally becomes more difficult. One example of stowage 
of such a cargo has already been given. It is possible, of course, 
that a cargo might be booked, all the items of which would have 
approximately the same stowage factor, and this stowage factor might 
be one that would put the average cargo vessel full and down. 
Many cargo vessels of the nonshelter-deck type will be put full and 
down by cargo stowing at about 50 to 55 cubic feet to the ton, while 
many shelter deckers require cargo stowing at about 00 to 70 cubic 
feet to the ton. The following list shows some of the more important 
commodities that, as frequently packed, satisfy the requirements for 
the two types of cargo vessels. 


Commodities with stowage fuctors of 
approximately 50-55: 

Alum, cases. 

Apples, dried, cases. 

Asbestos, crude, bags. 

Asphalt, bags. 

Batteries, automobile, cases. 
Beeswax, cases. 

Bouemeal, barrels. 

Burlap, bales. 

Brake fluid, drums or cases. 

Candy, hard, cases. 

Canned goods. 

Castor oil, drums. 

Cocoa beans, bags. 

Flour, bags. 

Graphite, bags or barrels. 

Grease, lubricating, drums. 
Hardware, cases. 

Insecticide, household, cases. 
I-acquer, clear, cases. 

Milk, evaporated, coses. 

Nuts, metal, cases. 

Oilcloth, coses. 

Oil, lubricating, barrels or drums 
Olives in glass, cases. 

Packing, asbestos and rubber, cases. 
Paint, cases. 

Paper, cases. 

Paperboard, cases. 

Razor blades, safety, cartons. 
Resin, drums. 

Shellac, cases. 

Soap powder, barrels. 

Soda ash, barrels. 

Sparkplugs, cases. 

Starch, bags. 

Tools, cases. 

Turpentine, drums. 

Welding electrodes, cases. 

Whiting chalk, bags. 


Commodities with stowage factors of 
approximately 50-55 — Con 1 1 nued. 
Wire cloth, cases. 

Wire, steel, eases. 

Wood-pulp hoard, cases. 
Commodities with stowage factors of 
approximately GO- 70: 

Abrasive grain, drums. 

Add. tartaric, burrels. 

Alcohol, drums. 

Beans, dried, bags. 

Bristles, cases. 

Butter, casks or tubs. 

Chipboard, bundles. 

Coconut oil, drums. 

Co fTee. green, bags. 

Cork sheets, cases. 

Cornstarch, bags. 

Cotton duck. l»olts or rolls. 

Eggs, dried, cases. 

Grease, lubricating, barrels. 

Hose, rubber, cases. 

Lard, tierces. 

Leather, cases. 

Oleostearin. barrels. 

Paper, printing, rolls. 

Paper, tissue, rolls. 

Plasterboard, crates. 

Rubber compound, drums. 

Rubber hose, bales. 

Scouring powder, cases. 

Soybeans, bags. 

Talc. bags. 

Valves, brass, barrels. 

Vaseline, petroleum, barrels. 
Vulcanized fiber, cases. 


wax, paraffin, barrels. 
Wheat germ, bags. 
Wood-pulp boards, bundles. 
Zinc oxide, barrels. 


It is, of course, in connection with planning the stowage of 
mixed cargo of numerous commodities that the lists of stowage fac 
InoKi gl Tt n ln - thl ? volume Wl11 be most useful. Lists of this kin. 
SSiMU? in C f ha £ ge of s t owa g. e „ to determine within reasonabl 
SlnTT ° f spa ™ that be occupied in the ship by eac] 
Kr of The weight of each consignment will als 

e known from the shippmg documents. Use of this combined hi 
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formation relative to weight and space makes it possible to plan in 
advance the disposition of cargo and in some instances to obtain 
other cargo that will help to put the ship in a full-and-down 
condition. 

STOWAGE OF TYPICAL CARGO 

The following description of miscellaneous cargo, based on a cargo 
selected by Annin,* is given to illustrate further the various points 
discussed in this and the previous chapters, as well as to illustrate 
again the principles involved in the process of building up “pay- 
able tons.” 

The vessel Is one with n deadweight cargo capacity (weight of fuel and 
stores deducted from total deadweight) of 6.000 tons, and n net cuhl c ,, aP 1 ‘<‘'V 
HO percent deducted from the bale capacity for broken stowage) of 297.000 
cubic feet. The cargo, as hooked, will appear us follows on the ships <urj,o 


Commodity 

Total weight 
(tori') 

Meosiirrmenl 
(ruble fret I 

" "" ^ 

Freijrht basis 

. #. Measiireiiient 

\\ ciirht (tons) (lolls > 

10 M boards ••• 

gli5l:li§lisu 1 



loo O •• o ••••••• •[ 


2 o iff ftavirt .... 

Steel billet* 

Machinery 

iiiiiilllll 

1.000 

1.400 

750 

1.875 

000 

300 

02 ft 

375 

125 

375 

2,500 b irrels. 

Salt meats . 

bale leather 

Turpentine . 

Oil csko 

10.000 burs juror 

Automobile' ••••■•- 

3,700 cases, condensed milk 

1 1 

MK, 

.Miscvllam ous. 

Total 

-• «w 

297.000 

| 

1.800 

0 425 

1 


The problem now is : Where .mU X^eTsu*^ 

Several of the items. b> tin ir ui.u.i ’ * rvP Those arc the hoards. 

tliey will occupy and the ,, “ l J M> ^ d ! ll ^ d mi | k The board* and staves will 
staves, steel billets. sugar. and wndins^^ronK. ine ^ ^ t| ., nlm|U| , . tl , c 

serve ns dunnage ; the stoe I il let f u .\ ov m iing | n and topping off. 

condensed milk for beam til I In® . ■ ««« . V(mvcd so that the bags will not he 
The sugar, of course, must he turtiullj .j.i t. v leakage, odors, etc. 

?u«l.yo“her cargo, nor W- «■»«>“ 1 

,JX“ thaT they TiUmic C .Ussi.y of buying dunnage are important 

"ssr;;*, -he «,*« p^,- i i^r' v, iU e fuoior. en .uro p mii!r 

revenue: 800 tons machinery . 200 tons ordinarily pay «««■ «>*«*■ 

" el * hl """ CU '" C ' 

was offset by the 1.000 tons of steel billets. of oi j cake arc fairly 

— a,c uf v,,lut " 

ss s s ss 

.... he handled rapidly, which is a con n Variety of small engagements of 


Annin. Uoln-rt K. 


Ocean Sblpplnc. The Century Co.. N«w York. 1020. pp. 150-104. 
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portion of heavy goods. There should In- u numl»er of packages included lliut 
will serve ns beam filling and small stowage, and the goods would pay full 

The stowage of the cargo can now be planned. To insure an even distribution 
of the heaviest cargo. 175 tons of steel are placed in each of the four lower 
holds, the ballast tank tops and ship's sides having been properly protected 
with dunnage. An additional 175 tons is allmaied to the ’tween decks, thus 
raising the center of gravity, and the remaining 125 ions are held out to use 
for trimming when the stowage lias progressed further. 

Lower hold No. 1 is then stowed with barreled oil. which Tills it well when 
topped off with condensed milk. Upis-r No. 1 hold is tilled with barreled tur- 
pentine and topped olT in the same way. The turpentine can thus lie easily 
reached in case of fire, while no cargo underneath or on top can he damaged 
by leakage or fumes. The condensed milk, being in sealed tins, is immune from 
the odor or leakage of the turpentine. Sensitive material, such as flour, sugar 
in hags or barrels, or tobacco in boxes, could not lie used in this way. 

No. 2 lower hold is the compartment in this ship most suitable for accommo- 
dating large cargo or awkward packages. Nos. I and 5 have greater cubic 

capacity, but they are cut in the center by the high shaft tunnel, which makes 

It difficult to stow cargo that docs not handle easily. No. 2. however, not 
only has large cubic capacity, hut also the clear space and headroom to handle 
awkward bulky packages. This hold, as well as Nos. 1. 4. and 5. already lias 
175 tons of steel billets in the bottom. Over the billets In No. 2 most of the 
800 tons of machinery may In* stowed. The large packages will not fit up 
close to the beams; hence some of the bagged sugar is used above, the ma- 
chinery first being covered with dunnage Itoards. Above the sugar a tier of 

canned goods may Ih* placed to protect the hags from cutting or wearing on 
the edges of the lioanis. Between the beams. canned goods, condensed milk, 
or small general cargo will he used for l»eam filling. No. 2 hold In Hie 'tween 
decks will care for the rest of tin* machinery, part of the automobiles, and 
canned goods and miscellaneous cargo to fill in. 

No. 8 holds, both lower and 'tween docks, adjoin the holler rooms nnd bonce, 
owing to high temperature, are not suitable for any cargo that will deteriorate 
with heat. Oil cake and sugar might Ih* placed here — the oil cake aft nnd 
the sugar forward. Note that from No. 2 hold aft. the stowage Is progressively 
of heavier and more closely stowing goo«ls. 

No. 4 compartments, which are Just abaft the engine room, are likely to be 
almost as much affected by heat as No. 5. anil along the central fore and aft 
line of the lower hold runs the shaft tunnel, |>erliaps (5 feet high, on each 
side of which are flic 175 tons of stool allotted to No. 4. A bulkhead of oil 
cake may he built at the forward end of the hold, so that no sugar or meat 
will actually lie against the engine-room bulkhead. Aft of the oil enkc the 
hold may be filled with salt meats, topped off with sugar. Meats, being classed 
as wet cargo, cannot, of course, be stowed over dry cargo like sugar. In No. 4 
tween decks can go the rest of the automobiles, with some topping and beam 
filling. 

No. 5 holds, being farthest aft and well away from the engine nnd boiler 
rooms, are highly suitable for the salted meat and provisions. Since the shaft 
tunnel also runs through No. 5 lower hold, the same procedure Is followed os 
tn No. 4. The steel nnd the top of the tunnel are well floored over with 

HaM n i age , bonrds : ! hc h,,ms ' bacon ' saIt and P° r k. tongues, nnd other 

packing house products are then stowed, nnd the hold is topped off with such 
small goods os may be left. 

During the process of stowing, the staves nnd boards, ns the saving |s. 
f 0t i >OSt Tbat ,bcy bnv ° bcon uscd ns ‘tonnage and have not 

s? ‘foI h dnnn^c t,n i V !l! e , Spa<0 ava,,ab,e fo ^ ™rgo. Their economy of 

Plus their economy of use for filling broken stowage spaces, 

of «** » 


ALLOWANCE FOR DENSITY 

Frequently, when the ship leaves the wharf, it will be some inches 
deeper in the water than it will be when outside, since the water of 
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many harbors is less dense than salt sea water. Consequently, the 
ship rises somewhat and draws less water as soon as it floats in sea 
water. According to the size of the ship and the density of the 
water where it loads, some 2, 4. or 6 inches may be allowed for this 
contingency. This is known as “allowance for density.” 

PAYABLE TONS 


There are only two items of cargo on which the rate is charged on 
the basis of weight — 800 tons of oil cake, stowing 35 feet per ton, and 
1,000 tons steel billets, which stow at 12 feet per ton. All the other 
cargo stows from 50 to 150 feet per ton weight, so the space occupied, 
and not the weight, is the main consideration in figuring the freight 
charges. For “payable tons’* purposes, therefore, this is measurement 
cargo, and payable tons will figure thus: 


Weight cargo: 

Steel 

oil cake 


.tons.. 1,000 

do 800 


Total — 

Measurement cargo— 


_ l ons weight-- 1.800 
.tons cubic— 0,425 


Grand total (payable tons) 8,225 

The “payable tons” in this instance represent a pain of nearly 38 
percent over the ship’s deadweight capacity, and about 12% percent 
over the cubic capacity. The example serves to illustrate how the 
loading of a vessel full and down by a careful selection of cargo 
(when such selection is possible) and its proper stowage, results m 
building up the voyage revenue. 



CHAPTER VI 


STOWING TO PREVENT DAMAGE OR DANGER TO THE 

SHIP OR CREW 

(Adapted, in large measure, from Stowage of Ship Cargoes. Miscellaneous Series No. 02. 
chapter Ilf. Bureau of Foreign and Domestic Commerce) 

A ship mav be damaged or destroyed, its efficiency impaired, or the 
lives of its crew endangered by improper stowage. Vessels have 
been lost from this cause, and it is incumbent upon everyone connected 
with the operation of oceangoing vessels to acquaint himself with 
the most common causes of such losses and the means by which thcv 
may be averted. The principal types of improper stowage which 
endanger the ship and crew are those which affect the stability of 
the ship and those which may contribute to the breaking out of fire. 

The discussion of this aspect of stowage will be divided under the 
following heads: Improper vertical distribution of weights; Improper 
longitudinal distribution of weights: Improper transverse distribu- 
tion of weights; Shifting of cargo; Damage caused by character of 
cargo; and Damage caused by stowing cargo in heated pails of the 
vessel or where there is danger of fire. 

IMPROPER VERTICAL DISTRIBUTION OF WEIGHT 


Improper vertical distribution of the cargo may give rise to danger 
large y because of its effect on the vessel's rolling. 

Ro ling, or the movement of the vessel from side to side, may 
result in injury to the ship, damage to the cargo, and loss of speed. 
If excessive, it may lead to the foundering of the ship. Because of 
its importance and because it can be controlled in part by the dis- 
position of cargo, the ship operator and stevedore should understand 
its causes and the measures to be taken for its reduction. 

There are two distinct problems here. One is that of stability: 
and the other the amount and speed of rolling; or, in other words, 
one problem is the danger of capsizing the ship and the other the 
damage done by excessive rolling. The fact that a ship is stable 
does not necessarily mean that it rolls relatively little. In fact, quite 
the contrary may be true. 

STABILITY 

With present-day ships it is less difficult than formerly to practice 
stowing methods that improve the stability of the ship. But even 
now many ships are easily upset by poor stowing, combined with 

heavy weather, and all may be endangered by gross carelessness in 
stowing. 

onT^^Th 7 ° f a Shi S is 1 a P ° Wer ri 6^ itself when rolled to 
one side. This power depends upon the relation of the center of 
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gravity of the vessel and the center of buoyancy of the water dis- 
placed by the vessel. 

Suppose a ship to be lying under normal conditions in still water 
(see lig. 48). The water line is represented hv WL, the center of 
gravity by G. the center of buoyancy by B. Now, suppose the 
vessel to be rolled to a new position, so that the water line is W'L'. 

Unless the load has shifted, the position of the center of gravity 
remains the same, but the position of the center of buoyancy has 
shifted to B'. Draw a line through B' perpendicular to W'L' and a 
line through B perpendicular to WL. Their intersection M is called 
the metacenter. Draw a line through G perpendicular to B'M and 
intersecting B'M at Z. 


C 



TUo wpi«dit of the ship acts downward through G, and the pres- 

SU,e d 0 thro U ulh B y f^cc^Sn^ iSM 

upon .h-Wh of GZ, .nd 

GZ is called the righting lever. 

ATVFF AND CR-'PK VESSELS 


From the figure it will be. seen that if Gan^M coincide there is no 
righting iever, an d sh^ £ ^ movemen t tends to return the 

has been moved- 1^1 is ^ ^ G the mo vement tends to 
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the center of gravity (G) the ship is in neutral equilibrium; and (3) 
if the metacenter (M) is below the center of gravity (G) the sing is 
in unstable equilibrium. In shipping language the ship is “stiff if 
M is far above G, and “crank” if M is above but close to G. 

Hughes 1 states that the “minimum value of the distance between 
the center of gravity and metacenter (GM) in steamers of medium 
size is about 1 foot when loaded with a homogeneous cargo that brings 
them to the load water line. For small cargo vessels the distance 
between the center of gravity and the metacenter should be not less 
than 9 inches, provided a righting arm of like amount is obtained at 
30° to 40°. For sailing vessels a higher value of GM is required, the 
minimum being 3 feet to 3 feet 6 inches with a homogeneous cargo.” 

The proper vertical point for the center of gravity varies with the 
vessel and the cargo. If the center of gravity is too high, the vessel 
is likely to capsize. The beam and the freeboard help to determine 
the stability of the vessel, but the position of the center of gravity is 
the most important factor. If the center of gravity is low, there 
will be a strong force tending to return the ship to a vertical position 
after it has rolled to one side. If it is high, the force will be weaker; 



and if it is too high there will be no return movement and the vessel 
will roll over. 

If the center of gravity is very low the righting force will be so 
great that the vessel will be brought up with a jerk, carried beyond 
the vertical position, and will then oscillate or roll until equilibrium 
is established. There is absolutely no danger of capsizing, but there 
is danger that the excessive rolling will strain the vessel and cause 
S“ a .5* and shifting of cargo. A ship in this condition is said to be 
stiff, as contrasted to “crank” (see above) which is the term used 
to express an unstable condition. 

The values of GZ (the righting lever) for different inclinations of 
a ship can be obtained by calculations. These values can be plotted 
and the result is the “stability curve” of the ship. For the same 
sh'p a number of curves should be plotted to show the stability 

a f ^m,m'£f Under dlff " ent conditions of load. Figure 49 shows such 
a group of curves. From these curves the master of a shin can 
determine the value of the force tending to right the ship at a driven 
angle of inclination under a given load. * P a glVen 

nJ*fk maSter ° f sl VP. should have, and should be able to inter 
pret, the c urves of stability for his ship, and he mui J> fuffi 

0t ShlP Ca,cu,at,ons - Construction, and Operation. 
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than this. Obviously curves cannot be constructed to cover every 
possible condition of loading, and the master should be able to 
construct his own curves for variation in load. It is absolutely neces- 
sary that he determine the stability for loads that may cause danger. 
But what sort of load is dangerous s 

From figure 48 it will be seen that the length of the righting 
lever depends upon (1) the height of the metacenter, M; (2) the 
position of the center of buoyancy. B; and (3) the position of the 
center of gravity, G. 

The length of the righting lever will increase with increase in 
height of M, with change in the position of the center of buoyancy, 
and with decrease in height of center of gravity. Therefore the 
master must know what causes bring change in the positions of M, 
B, and G. 

The height of the metacenter (M) depends largely upon the beam 
of the vessel and is fixed for small inclinations. Since alteration 
in stowing can make no change in the beam of the vessel, the 
ships officers need not consider this factor. 

The change in the position of the center of buoyancy depends pri- 
marily upon the freeboard of the vessel. If the freeboard is large, 
the position of the center of buoyancy will move farther at a given 
inclination than if the freeboard is small. Therefore a large free- 
board means increase in stability, other things being equal. This 
lias been recognized by maritime interests, and the minimum amount 
of freeboard has been* prescribed by Lloyds, the American Bureau of 
Shipping, the Bureau Veritas, and by naval architects and ship- 

builders. . .. . r 

In almost all cases, as the freeboard increases the center of gravity 
will rise; and raising the center of gravity may mean decrease m 
stability*. The master cannot make his freeboard so small as to incur 
danger for he is prevented from so doing by maritime law; and 
ordinarily he will not make his freeboard too large, because he wants 
his ship to carry the maximum load. If the amount of freeboard 
does become too* large he will need to inquire into the position of 

the center of gravity. , . , 

Changing the position of the center of gravity is the most im- 
portant way of changing the ship's stability and .s at the same time 
the method that is most under the control of the master of the ship. 
In a cargo vessel the position of the center of gravity depends vei\\ 
largely on the disposition of the cargo, ballast and s ores If most 
mygeij uu w .u fl„. rpnfnr of OTavitV Will be low. 


a W&Z siasss 

«, a-**, 

the ongma 1 righting le* ers ; ioru b If the new curve 

the values thus obtained to lay ott a new cur w if the 

indicates stability the master may proceed in safety, but 
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new curve shows instability within any reasonable angle of inclina- 
tion, he must change the center of gravity of the cargo and make 

To emphasize the importance of those precautions Taylor 1 states: 

The master may lie inclined to scoff at these precautions. The old school 
hns depended very largely on its judgment, and many hundreds of ships have 
been lost by faulty judgment on this very matter • Architects must 

supply the shipowner with the necessary information and the shipowner and 
master must be able to determine accurately the stability of the ship under an> 
condition of load. It is to be Imped also that there will lie more general ins at 
lotion of stability indicators, or of other apparatus for Interpreting stability. 
The use of these would greatly simplify the problems of the master. 

An example of improper stowage, which endangered the ship anil 
caused the loss of part of the cargo, is that of a steamer which loaded 
a cargo of hay and subsequently took on board neary H 00 head of 
livestock. This stowage made the vessel unstable and top-heavy, 
and. when heavy weather which ordinarily would have been weathered 
safely was encountered, the deck cargo was partly jettisoned and 
partly washed overboard. Judgment was given that the vessel was 
rendered unsea worthy by reason of the method of loading and that 
the shipowner was responsible for the loss because be did not put 
more deadweight in the bottom of the ship. 

To sum up: The stability of a ship depends upon the metacenter. 
A vessel is definitely unstable if the metacenter is below the center 
of gravity. A vessel is tender if the metacenter is above the center 
of gravity, but only slightly so. It will remain upright so long 
as no heeiing effort is exerted, hut a very slight effort will cause the 
vessel to heel a good deal. A vessel is unable to remain upright at 
all if the metacenter is below the center of gravity. It is unstable. 
A vessel is stiff if its metacenter is more than a normal distance above 
the center of gravity for a vessel of its type. Otherwise its stability 
is normal. The vessel will become very stiff if ballasting lowers its 
center of gravity to an abnormally low point. 

There is available a device, already installed in over 2.000,000 tons 
of shipping, which, without calculation and under any condition 
of loading, provides full particulars of trim, loaded draft, and meta- 
centric height, and the effect of free surfaces in tanks. The device 
works on the principle of a pair of scales. A tray upon which is 
etched a profile of a ship is balanced on knife edges and the trim, 
draft, and stability are then read off specially constructed graph 
curves. The results are accurate for the particular conditions of 
stowage represented by the distribution of miniature weights corre- 
sponding to an actual or anticipated stowage situation. 


KXCF.SSIVF. HOI UNO 

It will readily be understood that the greater (he righting force 
of the ship the more powerful and rapid will be the righting move- 
ment. With a large righting force the ship will be carried'beyond 
the upright position and will onlv regain it after a series of oscil- 
ations from side to side. A “stiff* ship — one with a long righting 
lever will therefore roll more rapidly and more violently than a 

* Taylor. Thomas R. Stowage of Ship Cargoes. U. S. Department of Commerce 10 *0 
4 * 14742* — 42 11 
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"tender** ship. Such rapidity and violence of motion may damage 
the cargo and endanger the ship. Many vessels have been' damaged 
and many lost at sea because their righting forces were too powerful. 
When excessive rolling because of stillness is combined with excessive 
rolling caused by synchronism of the ship with the waves the pound- 
ing becomes terrific and is more than likely to lead to disaster. 

The facts arc well recognized by all mariners; the difficulty lies 
in proper understanding of the causes and means of prevention. If 
more shipmasters know the means of prevention there would be less 
cargo damaged and fewer vessels lost. 

There are two important ways to prevent excessive rolling: (1) In- 
creasing the “moment of inertia*’ by getting the weights as far from 
the center of gravity as possible; (2) decreasing the length of the 
righting lever. 

The master cannot increase the “moment of inertia” to any consid- 
erable extent, since the weights he can move away from the center 
of gravity of the ship and the distance he can move them are not 
sufficient to alter the inertia a great deal. lie cannot move the weights 
downward without increasing the “stiffness”; if he moves them up- 
ward he is simply decreasing the length of the righting lever (which 
is considered below) ; and so the only alternative is to move the heav- 
iest weights as far out in the wings of the ship as possible. This is a 
method that is quite generally understood and followed. Perhaps 
without exactly understanding the cause, masters have realized that 
by placing heavy commodities in the wings the ship would ride more 
easily* But it is only in exceptional instances that any great change 
in the amount of rolling can lie secured in this way. 

Decreasing the length of the righting lever is accomplished by in- 
creasing the height of the center of gravity. For most modern ships— 
especially passenger ships — this is done in the construction, riie 
Atlantic' liners, particularly, are designed and built so that their 



increase the righting levers at large 

vessels, however, are built without broad beams and high freeboards 
to compensate for their high centers of gravity, and with these the 
master must he very careful that he does not raise the center of pi avit^ 
to the danger point. In almost any event, moderation in rolling is 

gained at the cost of stability. _ , , . , i t \ x 

In every case the stability curve should be examined, and if the 
rich tine lever is too long the center of gravity should be raised hv 

such a way that its weight is raised as high as possible, l mis. oai 
fron is stowed grating fashion, sometimes with a solid layer at about 

(he ’tween-deck spaces. 
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INFLUENCE OF DECK LOADS 

A further source of danger from improper vertical distribution of 
weights is the practice of carrying exceptionally heavy deck loads. 
Many British vessels engaged in the coal and lumber trade between 
the United Kingdom and Baltic Sea ports are strained in this way. 
Walton 3 says : 

These vessels are severely strained, nnd sometimes take a set or sort of 
twist, and this is only discovered after the cargo has been removed, and per- 
haps not until even a few day later still, when the vessel, sometimes with a 
considerable report, frees herself from her strained condition with a severe 
trembling from stem to stern. On examination it is found that very many 
of the rivets in the heads of the hold stanchions or pillars have been sheared 
and considerable damage done to the beam knees. This is abundant proof 
that vessels intended to carry heavy deck loads require special strengthening. 

Such damage as that just explained might often be obviated by wedging or 
shoring the space between the top of the hold cargo nnd the beams, thus assist- 
ing the beams in enduring the strain of the deck cargo. 

IMPROPER LONGITUDINAL DISTRIBUTION OF WEIGHTS 

A vessel may lx* damaged or its efficiency impaired bv improper 
longitudinal or fore and aft distribution of cargo. The distribution 
is improper (1) if it results in putting the vessel out of trim, or (2) 
if it keeps the vessel in trim but is so unevenly arranged that strains 
are set up. On account of the way in which cargo vessels arc con- 
structed, it is very easy to stow a cargo in such a way that both 
adverse results are obtained. 

INFLUENCE ON TRIM 

A vessel is said to be in trim when bow and stern are sunk to an 
equal distance in the water, nnd “trim" is defined as the difference 
between the drafts at bow and stern. If all heavy goods are loaded 
in the forward holds and light goods in the after holds, the ship will 
be lower at the bow than at the stern and therefore will he out of 
trim. Most ships are designed to maneuver best when they are in 
trim or when they have a slight “drag" aft; that is. when the stern 
is slightly lower than the bow. If the ship is out of trim it frequently 
maneuvers poorly and at the same time may be subject to strain. 

When cargo is being loaded care must he exercised to avoid getting 
the vessel out of trim by placing too much cargo in one hold before 
work on the other holds is underway. It is not good stowing to fill 
up, or, in discharging, to empty, one end of the ship first, or to fill 
or empty an amidships hold first, and thereby cause strain through- 
out the whole ship. 

LONGITUDINAL STRAINS 

It is possible to have the vessel in trim and yet have such uneven 
distribution of cargo that damage may be caused. A vessel may 
be considered as a beam supported at various points by waves, with 
the holds representing loads that in many cases come between the 
points of support. The ideal condition of loading is that of a uni- 
formly loaded beam, instead of one heavily loaded at one or more 

48l49 alt ° n ' Thomas - Kn ° w Y *>ur Own Ship. Charles Grlffln & Co.. London. 1901. pp. 
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points and scarcely loaded at all at others. If most of the weight is 
placed amidships, the strains set up may lead to the buckling or sag- 
ging of the ship amidships. If. on the other hand, all the weights 
are put at the two ends, violent pitching is encouraged and the 
crashing of the ends into the trough of the waves may result in “hog- 
ging’; that is, the ends will become permanently lower than the 
midship section. In either case, the vessel is damaged to a certain 
extent and strains are set up that may make it entirely unseaworthy. 

In many cases these results have followed from strains set up 
during the loading of the ship. Because of the longitudinal division 
of the cargo space by bulkheads into holds, it is easy to acquire the 
erroneous idea that each hold is a unit in itself, and that the load- 
ing of one hold while others are empty can have no effect on the 
ship as a whole. Many vessels, however — especially those loading 
bulk deadweight — are seriously strained and deformed by stowage of 
this kind. It must always be remembered that the weight must be dis- 
tributed as uniformly as possible in the holds at all times. 

IMPROPER TRANSVERSE DISTRIBUTION OF WEIGHTS 

A vessel should be so loaded athwartship that (1) list is prevented 
and (2) the weights are more or less uniformly distributed on each 
side of the keel. 

LIST OF VESSEL 


A vessel will be given a list if there is more weight on one side of 
the keei than on the other, or, more correctly, if the center of gravity 
is not vertically above the center of buoyancy. Listing will result 
in retardation of speed, in strain, and sometimes in capsizing 

Owing to the attention that masters have given to it and to the 
ease with which it may be avoided, serious listing is rarely seen in 
any vessels except those that have had an accident of some sort. ( are 
is generallv exercised during loading to place articles aggregating 
approximately the same weight on each side of the ship s center line. 
Small differences, giving rise to a slight list, can usually be easily 
corrected by proper use of ballast tanks. . 

Sometimes listing results from accidents, such as lenkage or the 
shifting of cargo. If the cargo does not completely fill the holds and 
if bad weather is encountered, an excessive roll of the ship ma> 
cause the cargo to shift to one side, and conditions may be such that 
it will remain in its new position. It may be impossible for the crew 
to move the weights so that the ship will be restored to an even heel, 
and the vessel must therefore continue on its voyage with n peima- 
nent list. Cases have been known where the cargo has shifted pen- 
odically with the heavy waves in such a way that the list was first on 

0n Sonuf vesse/s'ha ve™ ^permanent list when empty. After about t wo- 
thirds of the cargo has been placed, effort can be made to remove tins 
list bv putting less weight on the “lame ’ or low side. A\ ith this t\pi 
of vessel care must be used in keeping the weights low, for a high 

British build— have ntetu 

bunker spac? on o^e side than the other, owing to a relatively large 
pa'^geway built in on one side. Such vessels may be g.ven a list of 
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3 or 4 feet at the start of the voyage, especially when the port of clear- 
ing is some distance from the open sea, as at Philadelphia or Montreal, 
on the understanding that the engineer will take coal out of the larger 
bunker first and therefore right the ship before heavy weather is 
encountered. 

TRANSVERSE STRAINS 


If the weights are not uniformly distributed, strains will 1 h» set up 
between different part of the ship's bottom. Such strains are rarely 
serious, however, on account of the design which serves to distribute 
the load. In some cases it is advantageous for other reasons to provide 
an uneven distribution of weights. If, for example, the vessel is 
inclined to roll heavily, it is advisable to put the heavy weights far out 
in the wings. The harm from the resulting strains will be more than 
compensated by the reduced rolling. 


STOWAGE OF CARGO TO PROVIDE STABILITY 


Helpful comments and suggestions regarding the distribution of 
cargo in order to insure stability and other desirable conditions are 
given by George Nicol, Surveyor to Lloyd’s Register. 4 These are 
quoted, in part, herewith as a guide to ships’ officers and others 
entrusted with the responsibility of securing proper stowage. 


It should be clear that to efficiently load a vessel does not mean simply to till 
her with cargo in the shortest possible time. The nature of a vessel’s sea qual- 
ities depends upon the manner in which the weights, including the cargo, are 
distributed, so that skillful stevedoring is almost as important ns efficient 
designing. 

The characteristics controlling a vessel's sea qualities have a conflicting Inter- 
dependence. which makes it difficult in any given case to arrange for the values 
necessary to the best all-rouud results; with great stability heavy rolling is 
frequently associated, and with great steadiness a dangerously small margin of 
stability. It is thus clear that considerable care and experience Is necessary 
in order to put cargo pro|ierly into a vessel. The superintendence of this work 
should, therefore, be entrusted only to thoroughly experienced persons, and 
owners who take no precautions of this sort may flud the subsequent behaviour of 
their vessels to be scarcely all that might Ik* desired. An intelligent and experi- 
enced officer can, with care, usually do much to bring about a satisfactory condi- 
tion of bis vessel. Even if he docs not gain all lie may strive for, bis vessel 
should still be safer and more comfortable than if loaded in any haphazard wav. 

In loading general cargoes, an officer who knows his business will be guided 
by the characteristics of his vessel. If she be narrow and deep, he will place 
the heavy weights low in the holds and the lighter weights higher up, thus 
ensuring a comparatively low position of the center of gravity, necessary on 
account of the metacenter being low in position in vessels of this type. If the 
vessel he broad and shallow, the metneenter will be relatively high, and to 
obviate n too great value of the distance between the metneenter ami the 
center of gravity (metneentrie height), he will aim at a higher position of 
center of gravity, placing the heavy weights higher in the vessel. 

Besides this, he will see that the weights are distributed longitudinally in 
such a way as to secure a suitable trim. Thus, with sufficient stability, stendi- 
ness among waves and a satisfactory fore-and-aft flotation may be secured. 

. , vessePs steadiness may be further improved, without affecting the 

S VV, ' ?. ,t ! lou !. ra,sln g thcm ’ ,he heavv ,,cms of cargo can be banked 
against the ships sides, as the radius of gyration is thus increased and the 

inseTvL 0 r d v Ac % tlm } experl . enc * a PP° ars to indicate that, in ordinary 

‘ i S’, e r j IJtUe can , thus done to improve a vessel’s condition, but the effect 
of winging" the weights should not be lost sight of. 
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The nature of a cargo, it is hardly necessary to point out, is always a 
determining factor of the style of loading. It is also admitted that circum- 
stances may not always be favorable to good stowage. Suitable cargo may not 
be available tor shipment at the correct time. and. in consequence, the heavy 
items may occupy positions either too high or too low. and at the center of the 
vessel rather than at the sides: but such a state of things may be considered 
exceptional. When the weights and other particulars of the various items 
for shipment are available, a good plan is for the officer in charge to make a 
rough estimate of the position of the center of gravity. In this way the best 
places for individual items of cargo may be determined before commencing 
operations, and. although in the process of loading departures may require 
to be made, these may readily be allowed for. On completion of the stowage, 
the metacentric height may be checked by means of an inclining experiment, 
and. if necessary, corrected by transposing some of the weights. Also, the 
roll period may be ascertained by forcibly heeling the vessel and counting the 
number of rolls. It is to be feared the value of such experiments is not fully 
appreciated. Owners make much of the trouble and loss of time involved, 
and do not give the encouragement they might to their commanding officers, 
and hence we find well-proportioned and designed vessels developing tendencies 
to excessive rolling, which the exercise of a little care at the time of loading 
would have done much to obviate. 

It cannot be doubted that the carrying out of the experiments above described 
would nfTord invaluable experience to a commanding officer as to how par- 
ticular kinds of cargo should be stowed in his ship to obtain the best results 
at sea. Such an officer might be said to “know his own ship." It sometimes 
hapi>ens. however, that a man Is called upon to take charge of the loading of 
a ship of whose qualities he Is in total ignorance. 

In such a case an officer should be quick to notice changes in the vessels 
condition during the process of loading. If lie should observe her to suddenly 
list to port or starboard, he may tnkc it her stability, in the upright position 
at least, is dangerously small, the sudden movement being caused by the 
raising of the center of gravity above the metaoonter. and the vessel being 
pul into a state of unstable equilibrium. The officer must on no account 
attempt to cure such n list by moving weights to the high side, as lie might 
quite correctly do if the list had lioon n gradual one due to uneven loading. 
In the present case the raising of the weights would make matters worse, and. 
if the reserve of stability were small, might culminate In actual disaster, lbe 
only cure is to bring down the center of gravity by lowering the position 
weights already on board, or shipping additional weights low down m the 

h °in 8 the foregoing remarks we have assumed a more or loss general cargo. The 
case however, is different with certain homogenous cargoes. Suppose, for 
instance, a vessel has her whole cargo space filled with a homogenous cargo, 
of such density as to just bring her to the load water line. This is a try K 
condition of loading, ns an unfavorable position of the center of gnj'J > < n ' 

StS or 

if srsss 

critical density can always J^'^uch ^-a V make this the one condl- 
?? 0 f Hn SU-S VSSTn US^rSctn. Stability and trim property, 
since U is the only one over n"° with genera, cargoes, some- 

With ^position of the center of gravity due to 

thing may be ^^.^.^^.f llglfter density, for instance, the whole cargo 
faulty design. Mith t {"V; rp f If ninr gin of draught taken up by running 
space may be filled as before. tanks heavy dry ballast may be put in 

in water ballast : if the less** b- s ‘ |g , onde(K With cargoes of greater 

the bottom of the holds be f on? t . tr ^ ro<|U j r ,.d. and so the position of 
density, the whole internal - p. leaving an empty space in the holds. 

- incre ' ,sc ,hp 


value 


of the meta.-cntric height. 
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SHIFTING OF CARGO 


Damage caused by the shifting of general cargo is less common today 
than formerly, although there are occasional cases in "Inch smttm« 
causes damage to the Slip, such as buckling or bursting of bulkheads 
or the carrying away of stanchions. More common is the disabling or 



empty space within the hold or not adequately partitioned off from 
the hold. It may shift in any one of a number of directions. I here 
is a vertical shift if cargo in the upper part of a hold is lowered by 
reason of breakage below. This results in change of center of gravity 
and perhaps in lack of stability or increase in rolling. 1 here is a 
longitudinal shift when cargo breaks through from one hold into 
another or when it breaks into empty spaces that may be left at the bow 
or stern. This results in change of trim and perhaps leads to heavy 
pitching. Finally, and most commonly, there is a transverse shift 
when the cargo moves from side to side of a partially filled hold. '1 Ins 
may result in giving the ship a list. 

All the results mentioned above, and their effects on the ship, have 
already been discussed. But there arc other results that are common 
to all, and these are the strains and breakage caused by the force of the 
shifting movement. In some instances the shift may be very small and 
gradual, as when grain moves in a hold that is almost filled: in other 
cases the shift may be enormous and sudden, as when the lower tier 
of a cargo of molasses hogsheads gives way. In almost every case 
there is some damage to the ship. This damage may Ik* the breaking 
or damaging of bulkheads or other parts of the ship’s interior si ructure. 
the choking of the pumps, or other damage, including at times the 
loss of the vessel. 

It is necessary, therefore, that every precaution Ik* taken to prevent 
shifting of any sort. The best preventive, of course, is to leave no 
space into which cargo may shift. It is primarily for this purpose 
that efforts are made to stow compactly and completely, and that dun- 
nage is used to fill up spaces into which other go<als will not go. 

But in many instances it is impossible, and in others inadvisable, to 
fill each space completely. I f the cargo is very heavy the ship will have 
its weight capacity before its volume is filled. If the difference is 
small, dunnage is used: if the difference is great, it will not pay to 
use dunnage, and other methods must be used to keep the cargo in 
place. It may be necessary to leave ventilation or other passages 
through the cargo; and these may encourage shifting. If the ship 
tends to be lower at the bow, the forward part of the hold may be left 
empty to lighten that part, and if heavy pitching occurs the partition 
between the empty and full parts of the hold may not be strong enough 
to prevent the cargo from breaking through. In other instances 
enough cargo to fill the vessel may not be available. Again, the cargo 
may fill the vessel at time of sailing, but may settle, evaporate, be 
crushed, or otherwise decrease in volume to such an extent that shifting 
may occur. 
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PRECAUTIONS TO PREVENT SHIFTING 

A number of examples of the methods used by masters to prevent 
shifting under these various conditions could be given. The prob- 
lem presents so many angles, however, that it seems best simply to 
state the general principles back of protection against shifting and 
let the master work out the detailed methods to apply. 

If possible, leave no space into which cargo may shift; if there is 
space left the cargo must be so thoroughly shored or secured that it 
cannot move under any probable circumstances; if the cargo will 
settle, some provision must be made to secure it after it has settled 
or to feed more into the empty space; with articles subject to crush- 
ing, such as barreled goods, the stowing must be very carefully done; 
if there is no way to prevent shifting, the shift must be confined to 
a small space, so that little damage will ensue. Thus, in cargoes of 

f ;rain or like commodities “shifting boards’* are used to divide the 
lold into small compartments. 

Various measures are adopted to prevent shifting of certain types 
of goods that do not fill the space allotted to them. Railway iron, 
heavy logs, etc., are sometimes bound with chains, which are then 
fastened to parts of the vessel. Similar methods can be used for 
many other large units. If the units are small, they can sometimes 
be covered with boards, tarpaulins or matting, and roped down. 
Large and heavy pieces can sometimes be “tombed" down or secured 
by shores set against the beams. 


SECURING CARGO WITH METAL STRAPPING 

Experimental work has been carried out in securing cargo against 
shifting by using metal strapping, and it is possible that this practice 
may come' into considerable wider use as more data on its applica- 
tion is made available. ; ro date, strapping has been employed 
chiefly by coastwise steamship companies, but a number of oversea 
lines have also studied its use and in some cases have applied the 
method in connection with small consignments. .... 

The following statement, provided by a coastwise steamship line, 
gives an interesting resume of the company’s experience with 


strapping: 

We have found thus far that satisfactory results cau be obtained for the 
securing of cargo such as structural steel, pipe, so-called dimension lumber, and 
flooring In the majority of cases, the lading is secured to stanchions, battens. 

or Used Instruments of the ship to prevent shifting. ••.iniMftnfllinr*' 

In the case of commodities such as flooring, a system known as unit looti ng 

as: 
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DAMAGE CAUSED BY SOME TYPES OF CARGO 

There are a great many commodities of such nature that their 
carriage endangers the health or life of the crew and passengers 
and the safety of the vessel. Goods that produce dangerous dusts 
or odors and those that are liable to spontaneous combustion are 
discussed in the chapter, “Stowing to Avoid Damage to Cargo,” and 
inflammable, explosive, corrosive, and poisonous articles are dealt 
with in the section, “Dangerous Goods.” There remain to discuss 
only those articles that lose or gain weight during a voyage, and 
the danger from these is relatively unimportant. 

ARTICLES THAT LOSE WEIGHT OR VOLUME 


It is true that articles that lose weight or volume during the voyage 
may cause the shipowner much trouble, but this is principally because 
lie cannot deliver the quantity shown on the bill of lading, and only 
to a minor degree because of the disarrangements brought about in the 
stowage. The following is a list of articles mentioned by Stevens 
and Hillcoat 5 as losing weight, with, in some cases, the percentage 
of loss on a voyage of average length: Areca nuts (8 to 10 percent), 
hones, candy (5 percent), gambier (5 percent), guano, hides (3 to G 
percent plus 15 percent loss on pickle), ice, jaggery (10 percent), 
molasses (15 percent), nitrate of soda (3>A to 5 percent), potatoes, 
pig iron (1 to 2 percent), rice (8 percent), salt ( 2 \<> to 7><, percent), 
saltpeter, sand (wet), seeds, silk (4 percent), sugar (5 to 20 percent), 
sulfate of soda, tallow, tea (4 percent in some cases). This list is not 
complete nor is it thought to be altogether accurate, but it is given 
to indicate the kinds of commodities that lose weight. The loss may 
be caused by evaporation, drainage, rot, chafing, or by waste of 
material associated with the commodity at time of shipment, as dirt 
or sand with potatoes and pig iron. The loss in weight generally 
also means loss in volume. 

In a few cases where the percentage of loss is very high, the stow- 
age may be altered enough during the voyage to entail some danger 
or damage by changing trim or bv permitting shifting. Thus, salt 
m bulk may under very unfavorable conditions be dissolved in such 
large quantities that the cargo will shift. But more serious than 
this possibility is the damage that may be done to the ship by the 
wasting processes — particularly the rusting of metallic parts owing 
to moisture from wasting commodities, the choking of the pumps bv 
waste products, and the coating of dirt or grease that must be cleaned 
from the hold after the discharge of cargo. 


ARTICLES THAT GAIN WEIGHT OR VOLUME 

Articles that gain weight or volume during the voyage do so largely 
°7 l,ie addition of water. Some articles absorb moisture from the 

Ihp °l ! r0m ?i e?rb ? “S'?} 5 oods \\- P rd i nari, .V there is no danger to 
the ship m this, but if the additional weight or volume becomes 


• Stevens. B. W. 
London. 1894. 

Hlllcoat. C. H. 
London, 1918. 


On the Stowage of Ships and Their Cargoes. Longmans. Green A Co.. 
Notes on the Stowage of Ships, p. 23. Imra*. Lowrle. Norle A Wilson. 
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very great, some harm may result. Coke and charcoal may gain 20 
percent in weight by absorbing moisture, and a vessel carrying a 
cargo of one of these commodities might encounter difficulties because 
of this fact. Grain is probably the best example of a commodity that 
may gain so much volume, under the influence of heat and moisture, 
as to become dangerous; but this swelling is generally offset by the 
settling of the grain. 

ARTICLES THAT GIVE OFF CARBON DIOXIDE 


Seamen, stevedores, longshoremen, and others whose work necessi- 
tates the handling of cargoes aboard ship were recently (December 
1940) warned by the United States Bureau of Marine Inspection and 
Navigation to be constantly on their guard against the danger of 
carbon dioxide gas. The Bureau cited two outstanding instances in 
which fatalities resulted from this source. The first occurred in 
connection with a shipment of cherries where dry ice had been packed 
into the hold to keep the fruit fresh and the hatches had then been 
closed. The evaporation of the dry ice resulted in the development 
of carbon dioxide, but being odorless, colorless, and tasteless, there 
was no sign of its presence. Five men met their deaths as a result 
of asphyxiation. The other case was reported in connection with a 
little-known cargo, castor pomace, a fruit byproduct used as a fer- 
tilizer. Here again carbon dioxide developed in death-dealing volume 
and, as a result, one longshoreman met his death and another was 
resuscitated with great difficulty. These examples, the Bureau 
pointed out, bring home the need tor the utmost care in the handling 
of cargo and the proper understanding of the nature and effect of 
carbon dioxide gas. Workers are warned never to enter a hold or n 
suspected area without some form of oxygen -breathing apparatus 
or fresh-air nose mask. 


DAMAGE CAUSED BY STOWING CARGO IN HEATED PARTS OF VESSEL 

There is danger in some ships of many kinds of ordinary or nw,- 
linzardous cargo being damaged or even so on fire if hoy -m stowed 
in parts of the vessel where the heat from the engine and boiler looms 

of New York has issued the following. 

Bm * ion protkction or CA» 0 O ..OW» .» — TO 

S, earners wltb a bridge or s'r-es. thaU 

and fiddley or uptake casing by cargo battens when cargo 

have such uptake casing and «>ddle l M»«k pn - inches off the steel 

is carried. These battens must not should be carried In 

bulkhead forming the entire c- uig. X |ed Thesc spaces must have ventl- 
these spaces and rags sbouW not b per ns u , e pockets, shall also have 

vcmtHa^or^s.* ^These* vent Un to*rs should be covered with a fine gauge wire for 
protection against sparks. 
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It is advisable on many ships to reduce the heat ingress into cargo 
by sheathing hot bulkheads or by leaving a space between bulkhead or 
ship's sides and cargo through which cool air may be circulated. 
(See fig. 50.) 


Figuro 60.— Boiler-room bulkhead In lover hold sheathed with plank* to reduce heat transfer 

into cargo. 





CHAPTER VII 

STOWING TO AVOID DAMAGE TO CARGO 


Damage to cargo, caused by some form of improper handling or 
stowage, is of many different types. All are relatively common, how- 
ever, and all are in some measure preventable if those in charge of 
the work are experienced in methods of preventing such damage. . 

The principal types of damage to cargo during its handling and 
ocean transportation arc discussed in the sections which follow. 

IMPROPER LOADING AND UNLOADING 


Cargo may be damaged in a number of ways during the process of 
loading and unloading* Indeed, it has frequently been asserted that 
in many instances more damage is caused by rough or careless han- 
dling on the dock than by any other factor involved in ocean trans- 
portation. The more common causes of damage during loading and 
unloading are described below. 

Damage by cargo hook's. — Hooks should never be used on any pack- 
age into which the hook may sink with destructive results. This 
includes bags, bales, fiberboard cartons, plywood boxes, and various 
other types of containers. The use of hooks on these goods should be 
forbidden, just as matches are forbidden in a powder plant. At times, 
it may be advisable to have all the longshoremens’ hooks collected and 
put aside while cargo packed in certain types of containers is being 
handled. A hook will bite into a cotton bale, tear out some of the 
cotton, and expose a section of fiber to destructive elements. In the 
same way a hook may penetrate a cask containing a liquid, and the 
contents will then be partly or wholly lost or will leak and damage 
other cargo stowed beneath. Longshoremen’s hooks are indispensable, 
but they must be handled carefully, or they needlessly cause a serious 

^Fragile and'h^vy cases in one sling.— In order to speed up loading, 
a sling may be filled with assorted cases containing packages of d liter- 

ent wfights and strength, and lightly construct^! ^xes mny be undcr 

neath cases containing dense heavy goods. If the light : do. e 

are not crushed or broken in the hoisting process it is possible that 

ihey ^iU be when the sling. is lowered with Xrtrftoxes t at'mav 
Oftentimes a sling contains a number of assoited boxes tnar may 
total 10 feTin he ght. Even though the fragile boxes are placed on 

° P It n 'is best to put in one sling cases of nearly equal ' v cig ht " n ^ 

pyramid will help greatly to reduce damage. 
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The growing adoption of platform or airplane slings is helping 
lo reduce damage caused by pressure of rope slings against packages 
being hoisted or lowered between ship and dock. In this connection, 
see the section on “Loading and Unloading Equipment and Methods. 

Careless handling of ship's gear.— Slings may in some cases be so 
insecurely fastened around the load that part or all of the load will 
be released in midair and fall with great force. With heavy cases, 
particularly, exceptional care must be exercised in adjusting the 
slings employed. With some classes of goods the slings must not 
only be secure but must be so adjusted that the strain will not fall 
upon a weak part. Barrels are broken open in some cases by an 
adjustment which puts a load on the heads, which are the weakest 
part of a barrel. If a case is in bad order, special care must be 
used. 

In swinging the load, carelessness may result in scraping or knock- 
ing it against some part of the ship or dock, with consequent damage; 
or the load may be lowered with such speed and force that cases are 
crushed or broken. Experienced men should be selected to handle 
the ships gear, and the system of signals used must be simple and 
clear. 

For any water that gets into the holds by way of leaks, condensa- 
tion, ventilating system, etc., an efficient drainage system should be 
provided, which must be kept in good working condition at all times. 
Drain plugs and lines, scuppers, and the like must be kept clean. 
No open bilge well should be in the lower holds. Bilges must be kept 
dry. Any condensation or other moisture on the sides of the ship 
should drain easily into the bilges and not accumulate on structural 
members. 

Loss of small articles. — Loss of small articles, particularly those of 
considerable value, is sometimes traced to pilfering on the pier or 
in the ship's hold during loading or unloading. There should be an 
adequate guard over the goods being loaded or unloaded. 

Sorting and piling. — Either on the dock or in the hold sorting and 
piling may be so carelessly done as to involve considerable damage. 
Cases may be sent crashing into one another, barrels may be piled 
up insecurely and dangerously, bales may be cut open by scraping 
them against sharp projections, and fragile goods may be crushed 
and broken by piling heavier goods on top. Some officer of the ship 
should exercise constant supervision over the work of the longshore- 
men to prevent this, as well as other types of bad and improper 
stowage. 

1 V eat her. — P roper protection against the weather must be given 
to the goods being transferred to or from the ship. Usually, when it 
is raining or snowing, canvas hatch tents are rigged over the hatch 
openings and these provide good protection for goods already in the 
ship or being lowered into the hold. Another practice, which should 
always be followed, is to cover sling loads of cargo with tarpaulins 

theKclftent" 1 Wh,le 1)611,6 ll£ted from the P ie *' to the slicker of 

closed hVhl’.v Tt bC ° f g00<1 : Vat ? rt '" ht construct i°n and must be 
closed tightly at sea or in port when cargo is not being worked 

dnt Hnr ?Sler ° S w rd a e« 1 »st than snow. It was recently observed 

over the batHw 8 .n m F°!' t th ? hat , ch tar P»ulins were merely laid 
over the hatches, though hanging down over the coamings on all 
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sides. During a driving snow storm a considerable amount of 
snow was blown under t lie tarpaulins and through the cracks be- 
tween the hatch pontoons into the cargo hold. Likewise, snow en- 
tered the holds through the ventilators under conditions where rain 
and spray would not enter them. 

To protect cargo against weather damage, both at sea and in port, 
the ventilator heads should be weatherproof so that they need not 
be closed during ordinary rain and spray conditions. For extreme 
conditions a watertight cover must be provided which keeps all 
water out of the holds. (See fig. 51.) 

IMPROPER DUNN AGING 


In the opinion of some authorities, the greater part of the damage 
that occurs to cargo during the ocean voyage is attributable either 





to lack of dunnage, unsuitable dunnage, or to dunnage being wrongly 

Ississii 
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parts of the ship. 



STOWING TO AVOID DAMAGE TO CARGO 


107 


The subject of proper dunnnging is more fully discussed in the 
section, The Use of Dunnage, chapter IV, and further details are given 
as to how dunnage should be laid. 

DAMAGE FROM CRUSHING 

Crushing of goods or their containers may be the result of cure- 
lessness or unavoidable accident during loading or discharging, of 
bad stowage in the hold, or of inadequate packing. In connection 
with the latter point, shippers should note that it has been ruled 
by the United States Circuit Court of Appeals that neither a vessel 
nor its operator can be held liable for damage if goods olTered for 
shipment are not cased or wrapped in a manner to withstand the 
ordinary hazards of an ocean voyage, always providing that such 
cargo has been stowed with usual care in accordance with the pre- 
vailing practice. This ruling is discussed at greater length in 
chapter I. 

Well-packed goods, however, are in many instances damaged by 
crushing owing to bad stowage. Several examples may be cited to 
illustrate the damage that may occur. In one case a vessel had 
bales stowed in the midship part of a hold, heavy cases in the wings, 
and boxes of fruit stowed on top of the bales. As the bales were 
not rigid, the boxes of fruit sank into them and many of the bales 
in the upper tier were crushed. 

In another instance an uneven tier of different sized cases was 
boarded over to make a level surface on which to stow cases of lard. 
The boards were not sufficiently strong, however, and bent down 
over the spaces between the boxes in the lower tier, with the result 
that many of the lard boxes were badly crushed where they projected 
over the edges of the boxes below. In this case the cause of the 
crushing might be classed as insufficient or improper dunnaging. 

Other cases have occurred in which small boxes stowed on top of 
cases containing automobiles have crushed in the top of the auto- 
mobile cases. Another example is that of a shipment of turpentine 
in casks which was damaged and lost in part because the bottom 
tier of casks was placed on an uneven footing of timber and shifted 
during the voyage, thus allowing the pressure of the upper tiers 
to crush casks in the lower tier. 

Some precautions which may be taken to avoid crushing damage 
are given below : 

Heavy packages, such as cases of machinery, and heavy pieces, such as metal 
billets, pigs, and ingots, should always be stowed in the bottom, with lighter 
goods on top. 

Light or fragile packages, as a general rule, should be stowed in the •tween- 
decks. If necessary, heavy goods can be stowed on the floor of 'tween-deck 
spaces, with the lighter goods on top of them. 

If bottom cargo Is of such a nature that there is danger of its being damaged 
by crushing— such ns tight barrels containing liquids— the goods stowed on top 
should be light in weight 

Each tier should be kept os level as possible. As mentioned elsewhere, pack- 
ages should not be stowed too close to the turn of the bilge where thev will 
rest at an angle. 

Stowage should be as compact ns possible. Spaces which cannot be filled In 
with suitable small packages should be tightly filled with cordwood or other 
suitable dunnage, both to provide a level platform for the tier above and to 
prevent any movement of the cargo. 
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Lateral crushing should be guarded against by stowing sturdy substantial 
cases in the wings at the sides of each tier. Lighter containers and crates 
should be put near the center. 

Dunnage boards of sufficient strength and thickness should always be used 
where needed to protect light-weight packages from being crushed by heavier 
goods. 

DAMAGE FROM CHAFING 


Chafing damage is caused by the motion of the vessel, which causes 
the packages in the cargo to rub against each other and against pro- 
jections in the hold or tween decks. The vessel need not roll or pitch 
to give rise to chafing; even in "ood weather the vibrations of the 
engines may be transmitted to packages in the cargo, causing them to 
rub continuously against each other. Chafing damage may also be 
caused to bales and bagged goods by dragging other cargo over them 
during the stowing of the ship, or by moving them over rough-surfaced 
dock floors or skids. 

Cargo that is especially liable to chafing damage includes baled 
goods such as textiles and cotton piece goods; bagged cargo; materials 
put up in rolls such as paper, rugs, linoleum, and leather; and goods 
shipped with little or no outer covering, such as wallboard, cordage, 
and coils of copper piping. 

When stowing goods that are particularly liable to chafe, such as 
the above, the following precautions should be taken: 

Mats, burlap, or other protective materials should be used wherever considered 
necessary and in sufficient quantities to prevent bales, etc., from rubbing directly 
against one another. 

The stowage should be compact and solid so as to prevent movement of indi- 
vidual packages. 

Baled goods and similar merchandise should not be stowed directly against 
hold projections or rough surfaces such as frames, brackets, deck beams or 
pillars. Soft mats and adequate quantities of board dunnage should be used 
between the goods and such projections. 

Baled goods, such as textiles, should never be used for beam fillings. 

Baled textiles, leather, etc., should be stowed on the Hat. so that only a small 
portion of the contents will be damaged if chating occurs. Wing bales, however, 
should he stowed on end to coniine possible chating damage against the ships 
side to the Hat. where only the miter part of the contents may be damaged. 

Cargo with little or no covering, such as wallboard or slabs of fiber. *J»o'ihl 
not be stowed on edge, unless the edges are thoroughly protected against dialing 
damage by cushioning material. 

CONTAMINATION, TAINTING, AND DUST 

Cargo can be damaged by contamination or tainting either by con- 
tact with oil, dirt, coal dust and other substances 
ships, or by taint absorbed from other cargo stowed nearby. Food- 
stuffs are especially subject to damage by tainting. 

Circumstances which may give rise to serious damage of this type 

include: 

Tenknee of fumes from fuel-ofl tanks. 

Failure to dean a hold which has carried dirty or odorous cargo. 

Useo^stron^sSemnK disinfectants for cleaning holds and bilges. 

Use ii of e du l nna^ie d wliich , hJis e prevfo U s^ d been used for odorous cargo, such as 

" Spreading* o/du?; Iron, cargo (usually bagged,, such as cement, fuller's earth, 
sulfur, dried blood, dry ores. 
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Failure to clean thoroughly tanks used for the carriage of edible and other 

'^<nvage°of odorous or otherwise potentially harmful goods in close proximity 
to foodstuff and other cargo which is susceptible to contamination or tainting 
damage. 

To protect cargo against damage of this kind, the holds and bilges 
should be thoroughly cleaned after the carriage of odorous or other- 
wise harmful cargo. Strong-smelling disinfectants should not be 
used for cleaning holds, and the practice of coating the bilges with 
crude oil (as a preservative for the ironwork) should be avoided. 1 lie 
dunnage to be used should be carefully inspected and all dirty or oily 
boards should be discarded. Tanks in which vegetable or edible oils 
are to be carried should be cleaned with particular thoroughness and 

Damage to cargo from coal dust is practically a thing of the past, 
particularly in connection with American-flag vessels which today 


by means of tightly-built bulkheads, and the ventilator cowls should 
be covered when the vessel is bunkering. 

Damage caused by dust from cement and similar commodities set- 
tling on other cargo is best avoided by covering with separation cloths, 
stout paper, tarpaulins, or similar materials goods that are liable 
to such damage. Dusty goods or commodities like plumbago, from 
which there may be siftage of contents, should not be stowed over 

E oods that will be damaged by dust. If circumstances permit, the 
jst course is to load the dusty cargo first and then sweep down tlior- 


ighly before loading other cargo. 
Many parcels of cargo are daman 


Many parcels of cargo are damaged through being stowed adjacent 
or close to other goods which give olf taint or odor. Numerous ex- 
amples might be cited. In a recent case, a consignment of expensive 
tobacco was tainted because it was stowed too close to a consignment 
of valonia, a substance used in tanning. In other instances, flour 
has been damaged through being stowed next to beef casings, apples, 
or essential oils, and cased eggs have been tainted by apples, even 
though the apples were in the lower hold and the eggs in a Tween-deck 
space. 

Prevention of this type of damage requires a thorough knowledge 
of the properties of the many articles carried in ocean commerce, 
and of what particular commodity will taint or be tainted by another. 
Wherever possible, mention is made in the chapter “Commodities and 
Their Stowage” regarding care which must be exercised to prevent 
tainting or contamination. 

Some of the commodities which may taint foodstuffs and other 
delicate goods are creosote, creosoted articles, essential and aniline 
oils, copra, hides, petroleum, turpentine, newly sawn timber of certain 
kinds, cassia, onions, and green fruit. Some of these should be car- 
ried on deck or in deck houses ; all of them should be stowed well away 
from cargo that might be damaged by them. 

Taylor (op. cit. p. 87) gives the following list of commodities having 
odors which are obnoxious and which should, therefore, be stowed 
away from susceptible foodstuffs, such as tea, coffee, flour, spices 
cheese, or wine. The list includes tobacco, sponges, vinegar, fire 


444742 *- 
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damp, blue billy, sugar, and rum; ropes and mattings; naphtha soaps; 
fertilizers, especially guano, manure, and commercial fertilizers; vege- 
tables, fruits, nuts, and grains, the decomposition of which will result 
in bad odors, especially potatoes, onions, tropical nuts, citrus fruits, 
copra, and rice; animal products of many sorts, particularly fish and 
fish products, dried beef, dried blood, green bones, hides, civet, and 
cantharides; petroleum and coal products, such as oils, creosotes, and 
coal tar; vegetable oils, gums, and barks, such as camphor and tur- 
pentine; chemicals of many sui ts, especially many carbides and sul- 
fides, chloroform, iodine, phenol, strong acids, carbon bisulfide; dis- 
infectants. such as formaldehyde and chloride of lime, and chemicals 
emitting chloride and ammonia: and scents and spices, particularly 
asafetida. musk, patchouli, sumac, and cinnamon. 

Staining damage is often caused by dripping water or by fumes, 
such as the effect of sulfurous fumes from vulcanized rubber on silk, 
or the effect of acetic and tannic acid fumes from green lumber on 
nail kegs, etc. In one case a shipment of tractors which were painted 
blue tilrned bright yellow, owing to the presence of some unknown 
fume, possibly aniline, present in the cargo holds. 

LEAKAGE AND DRAINAGE OF WET CARGO 


Containers holding liquids and other goods that are wet or moist, 
such as wet hides, have frequently caused damage bv leaking onto 
other cargo. Furthermore, there are many commodities that will 
absorb moisture from wet goods stowed nearby to such an extent as to 
damage them seriously or in some cases ruin them. Dry cargo ot 
this type includes such articles as pepper, tea, sago, arrowroot, some 01 
cake, and dried skins. Other cargo, such as mahogany, has been 
damaged bv leakage from barrels of grease stowed above. Oreose 
affects the glueing of the wood when it is made into furniture, an 1 
importers have consequently refused to accept shipments u l? on 
•Mease has drained. Again, in one case, several thousand cases of 

” BBSS tsz 

compartment. This is gooa pracuc , d . „ snme compart- 

When wet goods < of d Wfe™* » are sto ^ ^ ^ 

ment. care must be taken to arr ge t below nor stain clean 

•lie goods on top. will not damage tMc^r^cd ^ case8 of r „. 

containers. Lubricating - mo ln«ses over sugar, acids and oils 
fined oil; for example, {^s 0 f" the most objectionable cargoes 

load r ed°?n lhe Fa°r £S) over cargo of any description that might 
be damaged by the [•[“'"“S®' ■ carK oes of barreled goods, and 

„ i‘ S r X r d to the S on barrels, casks, hogstieads etc 

‘^chapter IV, for informal ion on the proper stowage of barrels to 
prevent breakage and consequent leakage. 
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Wet cargo can frequently be conveniently stowed in the ’tween 
decks. When this is done, however, it should be ascertained that 
the deck is watertight and free of bolt holes, and that the drainage 
pipes to the bilges are free, so that drainage may run oil unimpeded. 
An additional point is that cargo stowed m the hold beneath should 
not be of such a nature as to be damaged by odors or fumes arising 
from the drainage after it has reached the bilges. 

When wet cargo is stowed on the deck of the same hold with dry 
cargo, an extra layer of dunnage should lie laid beneath the latter. 
An additional precaution is to place the wet goods at the end of the 
hold that, according to the trim of the vessel at time of sailing and 
during the voyage, will be the lower. This will permit drainage to 
flow away from the dry cargo. 

DAMAGE FROM MOISTURE 


This type of damage is commonly called ‘‘sweat damage. It 
is the injury done to cargo by condensed moisture, which may 
corrode metal products, stain burlap, tobacco, and lumber products 
mildew textile goods, or cake such commodities as sugar, Hour, salt 
and cement. 

The formation of sweat is basically caused by temperature con 
ditions or by changes in such conditions during the voyage. Be 
cause of the' very great amount of such damage that occurs eacl 
year to ocean-borne cargoes and because considerable research ha 
recently been carried out in an effort to discover methods of lessen 
ing such damage, a special chapter, “Damage from Temperature 
Changes During the Voyage,” has been devoted to this subject. (Set 
ch. VIII.) 

MIXTURE OF CARGO 


Many claims arise each year because of mixture of one class of 
cargo with another, owing to insufficient separation of one lot from 
another. The most common claims of this type are probably in 
connection with bulk cargoes of grain or seeds; but there are numer- 
ous claims for other mixtures, such as oil seeds with jaggery la 
sugar obtained from an Indian palm tree) in cargoes loaded in the 
Far East; oils with ore; china clay, coal, or seeds with silwrsand; 
charcoal with sugar, etc. 

Precautionary measures that should be taken to avoid damage of 
this nature include: 


Careful allocation of space to avoid stowing goods that may sift downward 
over goods with which harmful mixture might occur. Do not. for example, 
stow bagged seeds over Jaggery, oils over ores, cement over sugar or seeds. 

When different consignments of bagged goods, the contents of which may 
mix with other cargo because of siftage or tom bags, or bulk grain or seeds 
are stowed together, they should be separated (a) to prevent mixture, and 
lb) to enable the sweepings from the upper cargo to be collected ns the discharging 
proceeds. 

To separate such cargo, separation cloths (large pieces of gunny cloth) should 
he used. If carefully laid, with sufficient overlapping, these will give satis- 
factory results. For a bulk cargo, the laying of separation cloths should 

to it U ‘ e , squnre J I'ntch From here, the cloths should 

be extended to the wings and ends of the hold, each cloth generously 
lapping the one next to it. * * 


over- 
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Mat separations for different lots of bulk grain are not recom- 
mended. Mats are too likely to be displaced by the grain poured 
on top of them from the elevator loading spouts, by men walking 
over them, or by the motion of the ship in heavy weather. 

DAMAGE FROM FIRE 


Fire damage on board ship is usually caused by spontaneous igni- 
tion or combustion of some commodity or bj r “dangerous goods” that 
are inflammable, combustible, or explosive. The latter classes of 
goods and the precautions to be observed in stowing them are dealt 
with in the section on dangerous goods, in chapter IX. Stowage of 
Special Cargoes. Mention of the first class of commodities is made 
at this point, because certain stowage precautions may be taken in 
connection with them to prevent fire damage. 

When loading or discharging, smoking should be prohibited, and 
nonenclosed lamps and electric cables with frayed insulation should 
not be permitted in the holds or on deck near the hatch openings. 

Barrels of water and buckets should be placed in convenient loca- 
tions, and fire hoses should be connected and ready for use, when cotton 
or other inflammable goods are being loaded or discharged. 

Wool, and other commodities which are likely to heat and cause 
fires if wet or damp should not be loaded during rain. If received 
in a wet or damp condition, such goods should be dried out before 
being loaded. 

Great care should be exercised when sawdust is used to absorb leak- 
age or drainage. If sawdust is used under commodities such as seed 
oil or linseed, there is a possibility that fire may break out during 

the voyage. , , , , . . , 

When some kinds of sulfur are being loaded, pieces may break into 
flames if they strike forcibly against steel or iron. Such a flame can 
be extinguished by throwing a shovelful of the sulfur over it, and a man 
should be stationed in each hold for this purpose. 

Goods which are liable to spontaneous ignition or combustion, to 
which particular attention should be. given in stowage, include lamp- 
black, oiled materials and clotl.mg, inodorous felt quicklime, pota* 

near as possible to the seat of the re. (ton or j ute the hatches 

(See sectionon cotton in the chapter, Stowage 

V 0 hfcLboV dioxide h produced by the fire will in due time assist in 
suffocating the fire. 



STOWING TO AVOID DAMAGE TO CARGO 


173 


The following description of how a fire was extinguished on n 
foreign-owned passenger and cargo-carrying vesse is of '"‘oicst in 
this connection The fire broke out in a tween-deck compaitment 

and was apparently caused by spontaneous ignition of one or more 
hazardous articles. Goods stowed in the compartment included 
sodium nitrate, pharmaceutical products, photographic film jcx- 
tremely hazardous and for that reason frequently carried m a special 
film locker on deck), and Christmas toys and tree decorations which 
possibly were made of pyroxylin plastic materials which are suscept- 
!ble to ignition either by friction, spontaneous heating, 01 

decomposihon-ti^ sQncc of the firc was indicated by the smoke- 
detecting system, the ship was stopped and steam was injected into 
the burning compartment. However, the captain and chief officer 
were not satisfied with the efficiency of this method of extinguishing 
the fire, so three holes were burned in the overhead dock with an 
acetylene-burning outfit to admit a fire hose into the tween-deck 
compartment where the burning cargo was located. After consid- 
erable water was discharged into the ‘tween-deck compartment ami 
hold, the vessel took a list and the master ordered the water shut otf 
until t he excess water could be pumped out . 

Then 42 bottles of carbon dioxide gas were brought from the engine 
room. Small holes were burned through the steel hatch trunk and 
the carbon dioxide gas was injected into the ’tween deck. After 
some time the fire hose was again turned on the fire. The fire was 
subdued by these means and. after a delay of approximately 10 hours, 
the vessel proceeded on its voyage. 

LOSSES FROM PILFERAGE 

Damage caused to cargo by pilferage is extremely widespread and 
is difficult to prevent. Proper stowage can prevent or diminish it in 
some cases. 

Damage by pilferage is not always heavy as regards the goods 
actually stolen, but the breaking o|»en of containers often results in 
serious claims. For example, liquid containers have been broached 
so as to cause leakage which has seriously damaged other valuable 
cargo, or delicate and costly instruments and machinery have been 
ruined by pilferers who have violently broken open cases, searching 
for easily disposed-of goods. 

The losses from pilferage are usually greatest in connection with 
foodstuffs and liquors, and with small articles of high value such 
as expensive cloths, lingerie, valuable small instruments and tools, 
and precious metals or metal plate. But many other sorts of articles 
are also stolen, such as soap, shoes, and toilet goods, all of which can 
be easily concealed and easily disposed of for cash. 

Precautions that may be taken against pilferage during loading 
and discharging or while the goods are on the dock include: 

The use of special securely -locked spaces for cargo especially liable to pilfer- 
age during the time it Is on the dock, either before loading or after delivery 
from the ship and pending delivery to the consignee. 

*y.? ln J C, \ an ^ ?! a strict watch by ship s offlccrs in the holds whenever curgo 
Kf U ^, ry fable to Pilferage , s being loaded or discharged, or is accessible 
in the holds while the hatches are off. ' 
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Stowage of pilferable cargo, when possible, near the square of the hatch or 
in the wings opposite the hatch openings, where It can be kept under observa- 
tion. Avoid stowage of such cargo, if possible, in remote, dark corners of 
the holds where pilferers may work unobserved. 

Provision of an adequate lighting system to illuminate the holds and the 
pier apron when night work is in progress. 

Stowage of other goods on top of pilferable cargo as soon ns possible, in 
order to make the latter inaccessible. 

Provision of a sufficient number of reliable relief watchmen to guard the 
holds during hours when regular watchmen are absent from the ship. Experi- 
ence has shown that pilferers very frequently take advantage of the regular 
watchmen's brief but periodic absences to do their work. 

Fitting of ventilators lending to compartments containing pilferable cargo’ 
with bars or screens, to prevent pilferers using these openings to reach such 
compartments. 

Valuable poods, such as jewelry, are. of course, extremely liable to 
pilferage, but these are usually given special handling and are carried 
in the purser’s safe or specially provided securely locked 
compartments. 

INSUFFICIENT PACKING 


The United States Carriage of Goods by Sea Act, 193C, states that 
“neither the carrier nor the ship shall pe responsible for loss or 
damage arising or resulting from . . . insufficiency of packing." 
The act also states that “The carrier shall properly and carefully 
load, handle, stow, carry, keep, care for, and discharge the goods 
carried.” Thus, the responsibility of providing adequate packing 
to carry goods undamaged to destination rests squarely with the 
shipper. The steamship companies have their responsibilities as 
well, hut they cannot he held liable for damage if goods delivered to 
them for carriage are insufficiently packed. The status of the shipper 
and the carrier in respect to packing and stowing was further clari- 
fied by a decision handed down by the Ignited States Circuit 
Court of Appeals in March 1940. which is described in chapter I. 
and to which the reader is referred. Briefly, this decision stated that 
neither the vessel nor its operator can be held liable if goods offered 
for shipment arc not packed in a manner to withstand the ordinary 
hazards of an ocean voyage, always providing that the goods are 
stowed with usual care in accordance with the prevailing practice. 

Exporters do not always realize that it is their responsibility to 
furnish packing that will prove “sufficient” to protect their shipments 
thoroughly against the usual hazards of ocean transportation. As a 
consequence, a large amount of damage results from insufficient pack- 
ci.innorc rr»lvin<T unnn their insurance company to pay 


aim cney cio numing ^ i;— — — .■ - - . ..* 

be obliged sooner or later to pay higher insurance rates. Meanwhile, 
their relations with foreign customers will not have been improved 
by the frequent delivery of broken or unsalable merchandise. 

Poor packing is a source of trouble for everyone concerned— the 
shipper, the consignee, the steamship company, and the insurance 
company Every United States exporting company should make 
certain 1 that its packing is sufficient and of the right kind to deliver 
Us products in "ood condition. The record of insurance claims will 
usually reveal whether or not it requires at tent lorn ° f *™ ( ‘"^ s k ' 
difference in cost between inadequate packing and good packing 
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amounts to no more than a few cents per package. One of the worst 
types of false economy is to use cheap shipping containers which may 
permit contents to become damaged, when a better container or 
improved interior packing costing a few cents more will properly 
protect the shipment. 

The subject of export packing to provide protection against break- 
age, etc., involves consideration of the different types of containers 
that may be used, as well as different methods of interior packing, 
and in many cases, as with metal articles and some textile goods, the 
adoption of some method to prevent the development of rust or 
mildew. Space does not permit a discussion of these questions in the 

E »nt volume, but the reader is referred to T. P. S. No. 207, 
ern Export Packing, issued by the Bureau of Foreign and Do- 
mestic Commerce, and obtainable from the Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. This volume 
discusses every phase of export packing and should be consulted by 
shippers who are experiencing difficulty with their ocean shipments. 



CHAPTER VIII 


DAMAGE FROM TEMPERATURE CHANGES DURING 

THE VOYAGE 

Damage from changes in temperature during the ocean voyage 
may be classified as damage caused by heat, cold, and sweat or 
condensed moisture. All these types of damage are closely inter- 
related, one giving rise to the other or two types (as heat and sweat) 
occurring simultaneously in the same cargo hold. Much of the dam- 
age from these causes is preventable, provided the proper steps are 
taken by those in charge of stowage and by the master and officers of 
the ship when pronounced temperature changes are encountered 
during the voyage. 

DAMAGE FROM HEAT 


A great amount of damage to certain classes of cargo is caused by 
the excessive heat encountered on long voyages through or into 
tropical waters. The damage caused by heat alone is considered 
here — other damage that may result from heating causing evapora- 
tion, sweating, etc., is dealt with later in this chapter. 

Moderate heat will damage chocolate, lard, and hardened oils, 
cheese, syrups, wine, beer, ale, and similar goods. It will also cause 
wet or damp hygroscopic cargoes, such as green lumber, pulp and 
paper, grain, seecTs, flower bulbs, dry hides, and most other products 
of plant or animal origin, to release part of their moisture content 
into the contacting air or cargo in the form of invisible vapor. 
Such moisture should be removed from the cargo holds by means of 
ventilation. Otherwise, this moisture may condense on cold cargo 
or cold inside surfaces of the ship's structure, or may be absorbed by 
cool hygroscopic cargo. If it condenses to form sweat, it may 
damage a large quantity of cargo. . 

Many of the above cargoes, which gave much trouble in the past, 
are now carried in refrigerator ships or refrigerated compartments. 

Numerous commodities, chiefly of vegetable or animal origin, are 
subject to spontaneous heating, and when this occurs they arc likely 
to deteriorate or rot. Examples of commodities of this type include 
nuts, beans, cocoa, and pepper, which are liable to heat, sweat, and 
deteriorate; fine seeds, which may heat and germinate if too moist: 
hay and wool, which if damp may cause spontaneous combustion; 
jute and some other fibers, also oilseeds, corn, oats, rice, and other 
J - : >-1tt if dtinnod in on unrine state — which civc oil 


stale when heated; and copra, jelatong, and gambler, which give on 
heat and moisture and lose weight. Practically all these commodi- 
ties. by giving off heat and moisture, may imperil other goods stowed 
in their vicinity. 
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Certain precautions may be taken in connection with the stowage 
of goods of this nature to guard against damage to them or to other 
goods stowed nearby. 

Stowage of these commodities, particularly when in bags, in the 
holds beneath other cargo is to be avoided, since the pressure and 
insulating effect of the cargo above the bags increases the generation 
of heat. ’Tween-deck stowage is to be preferred. 

Do not stow such goods near the engine or boiler room bulkheads. 
Where such goods are frequently carried, a valuable practice adopted 
by some companies is to sheath hot bulkheads or to leave a space 
between bulkhead or ship’s side and cargo through which cool air 
can be circulated. 

Do not stow goods liable to spontaneous heating near wet goods, 
since the former will increase the evaporation of the liquid contents 
of the latter, which in turn will accelerate heating of the first 
commodity. 

Pick out cargo to stow near or next to goods of this class, which 
is not likely to be damaged by the heat, moisture, or sweat produced 
by the spontaneous heating cargo. 

Wet or damp packages of such commodities as beans and nuts 
should not be accopted for shipment or else should not be loaded 
until they have been thoroughly dried out. Wet packages of such 
goods will inevitably heat and deteriorate during the vovage. 

I roper ventilation is essential, and this, also, is discussed later 
in this chapter. In addition, however, to stowing goods liable to 
dangerous heating in the ’tween decks where air circulates more 
freely than m the holds, circulation of air around this type of cargo 
should be assisted by using ample dunnage between tiers. It is 
equally necessary that the air can freely leave the cargo comparl- 
rnent-a fact which is often overlooked in stowage. The stevedores 
should provide a continuous air space of at least 6 inches below the 
weather deck. 

In the Eastern trades, cargo likely to heat is frequently stowed 
on one or more tiers of pipes, rattans, or similar goods. If a large 
quantity of a single commodity of this type is being loaded in one 
compartment it is advisable to break tl* stowage by interlaying 

fwthis purpose ° ther light Carg ° thnt is sui,nblc and avaiiabl? 

DAMAGE FROM CONDENSED MOISTURE OR SWEAT 

eac^°veir r6 th» a n ma a e n.°Lw“? probabl y ">°re cargo 

eacn year than any other form of ocean-shipping hazard ThU 

is partly because sweat, or condensed moisture, is so prevalent « con 

dition in the ordinary vessel’s cargo holds and partly because so man v 

hkew.se susceptible to being damaged Csweil *° “ 0n ’ are 




or moisture from air condensing on a cold deckhead 


Figure 52— “Ship sweat 


parts of the cargo healing and giving off water vapor which condenses 
on i he >li i | .struct lire. Cargo sweat (lig. .W) i> formed by the con- 
densation «»n cold cargo of moisture carried by the air in the ship’s 
holds. 

SOL'IM ES OF MOIST l HE, HEAT. AND COLD IN CAKGO HOLDS 


I he factors entering into the formation of sweat are moisture, loss 
of moisture (as through evaporation), heat, and cold. I [hose causes 
are closely interrelated and often occur simultaneously in the same 



ventilating air condensed on this parcel of black 
rip. The pipes became rusty. 


Figure 53 
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hold. Their great danger lies in the fact that they lead readily to 
other damage, such as spontaneous heating, molding, sprouting, infes- 
tation with vermin, crushing, corrosion, tainting, staining, putrefac- 
tion, shrinking, and a combination of any of these. Much of this type 
of damage is preventable, provided the proper steps are taken before, 
during, and after ocean transit by those who are in charge of stowage 
and of taking care of the cargoes. For this purpose, a clear under- 
standing of the facts involved, including the sources of moisture, 
heat, and cold in cargo holds, and the principle of condensation, is 
necessary. 

The condition of the cargo regarding the above types of damage 
depends greatly on two items: The temperature and moisture condi- 
tion of the cargo at the time of loading: and the temperature and 
moisture condition of the air with which the cargo comes in con- 
tact from the time of loading until the lime it is delivered. 

Sources of moisture in cargo holds are : Water vapor in atmospheric 
air; free moisture in cargo, such as rain, snow, ice, salt water, con- 
densation, etc.; hydroscopic moisture in cargo: moisture in contain- 
ers and packing materials: rain, snow, or salt water entering the hold 
through vents, hatches, etc.; and leaks in ship’s structure, and steam 
and water piping systems. 

The moisture in the cargo holds from one or more of the 
above sources may be condensed to form sweat on either ship 
or cargo by the interaction of heat and cold. It should be noted 
that the materials used for wrapping, packaging, and dunnaging, 
such as cardboard, kraft paper, dunnage lumber, box shooks, bags, 
and matting, form a substantial portion of all cargoes and usually 
contain much moisture. 

Sources of heat in a cargo hold are: Sun radiation, warm atmos- 
pheric air. and warm sea water; steam plant of ship, including hot 
pipes, bulkheads, and decks; and cargo loaded hot or heated 
spontaneously. 

Sources of cold in a cargo hold comprise cold atmospheric air, 
rain, and snow; cold sea water, including waves, spray, and ice: 
refrigeration plant, including cold decks, bulkheads, and' pipes; and 
caip loaded cold. 

The condensation of water vapor in atmospheric air to form sweat 
is discussed later, under the heading “The Principle of Condensation.” 

FREE MOISTURE IN CARGO 


Free moisture may contact cargo in transit from the manufacturing 
plant to the ships cargo hold, by way of processing, intentional 
wetting with the purpose of increasing the weight, or as a result of 
rain, snow, sea water or condensation. Such moisture is either visible 
on the surface or is contained within the capillary spaces and pores 

i C Y g? ‘ -i mel J t g ?° ds * such as ore > coke '' sand, «lso cotton, 
wool, and similar goods, free water causes no direct harm. In all 

nlnnf grai ?“ ^ ha >'» dr >’ *}'***> and most goods of animal or 
plant origin-free water is absorbed and thus causes a multitude of 
troubles, such as sprouting, spontaneous heating, and molding. On 

SU - h as ? nned v £°° ds > bundles of black or "coated 
steel plate, pipes, wire, and machinery, free water causes corrosion 
On sugar, salt, and cement, free water causes caking. On burlap' 
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tobacco, and lumber products, free water causes stains. Salted hides 
are an exception, as they are stowed thoroughly wetted with brine 
and should be kept wet. However, rain, condensation, or sea water 
will stain them too. 

Free moisture in contact with unsaturated air of like temperature 
tends to evaporate until the air is saturated, or until all free water 
is evaporated. The lower the relative humidity of the contacting 
air, the greater its velocity over the wet surface, and the higher 
its temperature, the faster the free water will evaporate. Hence, if 
wet cargo is to be dried, provisions in packing, stowage, and dunnag- 
ing have to be made to allow an ample quantity of relatively dry and 
warm air to come in contact with the cargo. The quantity of free 
moisture in a cargo hold is greatly variable, but is likely to be in the 
order of several percent of the total weight of cargo in the hold. 

HYGROSCOPIC MOISTURE IN CARGO 


A gain or loss of hygroscopic moisture, which is combined with 
the cargo, often a ITects its characteristics, and may damage it. For 
example, damp wheat containing 25 jjercent or more of moisture will 
actually sprout. With about 17 percent moisture it will merely respire 
and produce heat, water vapor, and carbon dioxide gas. With decreas- 
ing moisture content it is more and more dormant, and with less than 
12 percent moisture it can be kept without further precautions in a 
closed cargo hold, even under varying temperature, for many months 
without any risk of deterioration or the release or accumulation of 
harmful amounts of moisture. All seeds respond in a similar manner. 
Lumber, hides, fibrous goods, paper, and most other hygroscopic goods 
become tougher and shrink in volume as their content in hygroscopic 
moisture is reduced. Also mold, infestation with insects, and gen- 
eration of odors is inhibited in sufficient Iv dry cargoes. 

It follows from the above that a sufficiently dry cargo is always 
the safest and easiest to carry in ships. Such cargo requires no 
ventilation at any time, and no special provisions regarding stow- 
age and dunnage. These facts are being recognized and increasing 
quantities of rice, wheat, seeds, nuts, kiln-dried lumber, spices, etc., 
are bein" shipped in sufficiently dry condition. I Ins trend should 
bo encouraged in the national interest, as it prevents loss of raw 
materials, finished products, and dunnage materials, and also reduces 
the effort required for taking care of cargoes. 

Hygroscopic moisture in cargo— contrary to free moisture— does 
not tend to completely evaporate when exposed to an ample amount 
of unsaturated air. Instead, the moisture content of the cargo af- 
fects the relative humidity of the contacting air. and also the relative 
humidity of the air afTects the moisture content of the cargo I he 
final equilibrium obtained depends on the respective weights of cargo 

and air involved in the process. ... .... . ... 

The moisture content of a given product in equilibrium with a 
.riven relative humidity is called the “equilibrium moisture content, 
which is expressed as a percentage of the dry weight of that product. 
Figure 54 shows these relations for a number of commercial products 
at normal temperature. The equilibrium moisture contents shown 
decrease slightly with higher temperatures and increase slightly with 
lower temperatures. A complete moisture equilibrium diagram is 
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MOISTURE EQUILIBRIUM DIAGRAM 
OF COMMERCIAL PRODUCTS AT 75° F. 

Flsnre St— Molatcre aulUbrimn dlaeram ot commercial oroduote at 75- r. 
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shown lor lumber in figure 55. For the purpose of proper handling 
of cargo at sea, this chart may also be used with reasonable accuracy 
lor the following products: Wheat, rice, maize, wool, and jute, and 
will indicate a trend of behavior for all hygroscopic products. 

This diagram indicates, for example, that a cargo of wheat contain- 
ing 14 percent moisture when ventilated with air having more than 
70 percent relative humidity at normal temperature will tend to 
absorb some moisture from the ventilating air, which is undesirable, 
as was shown previously. On the other hand, if such wheat cargo is 
ventilated with air having less than 70 percent relative humidity, it 
will tend to evaporate some moisture into the ventilating air. These 

C rocesses are well known in other industries, and can also be used on 
oard ship to influence the condition of the cargo. 

Figure 55 also indicates that a relatively dry and warm zone of the 
wheat cargo, for example, near a warm bulkhead, tends to build up 
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Figure 65.— Moisture equilibrium diagram of lumber. 


the moisture content of cooler zones of the same wheat, such as those 
near the cool sides of the ship, a condition which may cause damage 

! ° Owing to the fact that cargoes are loaded under many conditions, 
that moisture transfer of the type discussed above is very slow, and 
that the temperature through which a ship is traveling is always 
changing, a never-ending exchange of moisture is taking place in all 
cargo holds, between cargoes and contacting air. 

THE PRINCIPLE OF CONDENSATION 


To understand the factors that cause sweat to form jn a vessel’s 
cargo hold and on cargo it is necessary to have a 
properties of air and of the principle of condensation. loi this rea 
Pon? there is reproduced below a bulletin prepared by the 
Committee on Marine Moisture Damage of the Association of Ma . 
SK of British Columbia. This bulletin g.ves an adm.rably 
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clear description in nontechnical language of the causes of sweat or 
condensed moisture formation. 

General facts regarding air. — The atmospheric air is n mixture of several 
components of which nitrogen, oxygen, and water vapor are the most Important. 
The volume of air changes with the temperature and may vary between 12 
and 15 cubic feet for 1 pound of air. 

The amount of water vapor carried in the atmosphere, though entirely In- 
visible, is always considerable. As an illustration, an empty cargo hold of 
100,000 cubic feet capacity, i. e.. approximately 7,000 pounds of air. contains 
about 20 pounds of water vapor in freezing weather and as much ns 200 pounds 
In humid, tropical weather. (10 pounds of water equal 1 imperial gallon.) 

Air can carry a certain definite amount of moisture (for a given temperature) 
and no more. This maximum moisture content which is called •'saturation" is 
different for each temperature. (This temperature of saturation Is also called 
the "dew point.") 

Relative humidity of air. — It is customary to express the amount of water 
vapor in the air as a percentage of the amount required to saturate the air 
ot the same temperature and to refer to it as relative humidity. 

If air Is heated, its relative humidity is reduced because the air can carry 
more moisture at higher temperatures. On the other hand. If air is cooled 
its relative humidity Is increased (even though no more actual moisture Is 
added to the air). 

Deto point and condensation.— When a mixture of air and water vapor Is 
cooled without the removal of any moisture present, it will ultimately become 
saturated. The temperature at which this occurs is called the "dew point." 
Any further cooling will cause condensation. 

Psychromctric chart.— The relations in air between its temperature, relative 
humidity, moisture content, and dew point are governed by an exact natural 
law. Consequently, the condition of a sample of air is defined if two Items 
ore known — for example, its temperature and relntlve humidity. These relations 
in air are shown in the psychromctric chart shown in figure 56. This chart shows 
the dew point of air if its temperature and relative humidity nre known (or 
If its wet bulb and dry bulb temperatures are known). The chart also shows 
the behavior of air when its temperature is suddenly chnnged. 

Deposit of moisture on cold surfaces.— The principle ot condensation can be 
easily studied by observing the deposit of moisture on the outside ot a glass 
containing cold water. The cold glass reduces the temperature of the air near 
it and raises the relative humidity of that air to 100 percent (If the moisture 
content of the air is great enough). The water vapor in that air then naturally 
condenses on the cold gloss. 

The conditions existing at this time may be briefly analyzed In either of 
two ways as follows : 

The temperature of the cold gloss Is lower than the dew point of the air, or 
Inversely, 

The dew point of the air is higher than the temperature of the cold glass. 

Condensation such os the above can always be prevented by either of two 
ways: raise the temperature of the glass above the dew point of the air or 
reduce the dew point of the air below the temperature of the glass. 

THE PRINCIPLE OF CONDENSATION APPLIED TO A SHIP S CARGO HOLD 


Activity in a cargo hold.— Although the cargo seems to lie Idly in the hold 
it must J)e kept in mind that there is a continuous activity going on between 
the cargoes and the atmosphere. Part of the activity may be vifible such ns 
the f condensation of moisture on cold cargo and on the co5 meta?* surfaces 
P M hold ; Parl of *** aclivlt y is invisible, such as the evaporation 
and absorption of moisture. Besides moisture, chemicals, bacteria insects 
and other destructive forces are at work. a > insects. 

farnents lor tracing the condition of air and the dew point —The tern 
J52? ° f aIr , can be stained with one of many different toes of thS- 
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Figure 66. — Peychrometrlc or "dew point" chart. 

As lone ns the temperature of such cargo Is below the dew P 0, “L®J *}}* 
inosnhcre. the admission of warm moist air into the hold must necessarily 
.use Condensation on the cold metal cargoes. After the cargo .has become 
nrmer than the atmospheric dew point, the admission of warm moist 
to the hold will not produce condensation on metal cargoes (flg. •>?)• 
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fm«mi S l , h > ,r C0 ^5! ? ! e 5 k°‘ U C ° o1 £ egions eulers warm regions suddenly, it will be 
Ik ^ h, ,5 th< i. atmosphere rises in temperature, cold cargo of the above 
if C h ,° d n °i warni U P r «P><lly- It remains colder than the dew 

n d mCicr f.>C^ S C e K e \° r a ‘? ng ,ime ’ pcrh0 P s for severn l weeks if warm 
and moist air (of high dew point) is admitted into the hold, it will contact 
the cold metal cargo on which moisture from the air will rapidly condense. 
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Reduction of condensation on metals, canned goods, and similar cargoes. — A 
ship Is loaded with metals, canned goods, and similar cargoes in a Northern 
port. The hatches are battened down and the ship sails southward. After a 
few days warm weather Is approached and the following observations are 
made: Temperature of outside air, 70*; relative humidity of outside air, 58 
percent ; dew point of outside air, 55* ; temperature of cargo, 60*. 

If the dew point of the outside air rises only 6 degrees, the admission of such 
air Into the hold will cause condensation on the cool cargo. (See Fig. 53.) 

The question of whether action should be taken before the danger point is 
reached must be determined by experience. It has been suggested that venti- 
lators should be closed as soon as the dew point of the outside air is about 
5 degrees below the temperature of the cargo under consideration and from 
then on the holds should be kept sealed. As soon as the cargo Is about 5 
degrees warmer than the dew point of the ventilating air, the principle of 
condensation Indicates that it will be safe again to admit outside air to the 
cargo under consideration. 

If it is not possible to accurately ascertain the temperature of the cargo in 
question, the only guide is the principle of condensation, plus a knowledge of 
the temperature of the outside air. If conned goods or metal cargo has been 
loaded in a cold condition and warm weather Is encountered at an early date, 
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Finre 67.— Record of temperature of cargo and dew point of outalde air ou intercoastal voyage. 


!L W i U « 1 *>? f ro !“ the , principle of condensation that admitting warm 

condensation ! * polnt) bef ° re ,he car *° 18 " Qrmed «P will produce 

n/^i Car ^ e, “ Fr S m th ! forcg ° ,ng lt become evident that cargoes such 
as metals and canned goods require different treatment In regard to ventlla- 

^J? 8 ,„ C0 “r rCd V ? ith m0ist T gr 5l n L fru,t ' ve 6C tables, odorfSs cargo etc, 

carried in ordinary stowage and which require continuous ventilation 
Condejwofton of moisture on metal surfaces inside the ship’s hold —A shin 

uTta ST SS trOP ‘ CS hSS *2 h0 ! d fl,led with and mo’st all In addS 
t on to this, the cargo very often Is evaporative, 1. e., tends to elve off a ron 

slderable amount of moisture to the ventilating air. If the shin outers cold 
^orc° ,d we ? th f r , sudden ly. the metal surfaces of the hold w^fl cool off 
rapidly , because steel is a good conductor. As soon os the J holm. 
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IMPORTANCE OF DEW POINT 

The principle facts of practical value to the ship’s officers brought out by the 
above discussion may be summarized as follows: 

The temperature at which air starts to deposit its moisture is called the 
-dew point" and is the most important single factor to be considered in 
preventing sweat damage. 

Condensation forms when the dew point of entering air is higher than the 
temperature of the cargo, or 

When air is cooled below its dew point, it releases water. 

Consequently, outside air with a dew point higher than the temperature of 
the cargo must not be admitted into the holds. If such air is admitted, the 
formation of cargo sweat is inevitable. 

As soon as a north-bound ship's plating cools down below the dew point of 
the air in the holds, condensation of moisture from that air will form on the 
plating and drip onto eargo as ship sweat. 

This type of sweat can be eliminated or reduced by ventilation without 
harm to the eargo, provided the ventilating air is not saturated with moisture 
and has a dew point lower than the temperature of the ship’s metal surfaces. 

INSTRUMENTS FOR DETERMINING TEMPERATURE. DEW POINT. AND HUMIDITY 


It is clear from the foregoing that the temperature and moisture 
condition of the cargo at the time of loading and of the air in the 
atmosphere and cargo hold should be much more carefully watched 
than has been customary up to now. For this purpose it is strongly 

.1. i .1. . .1. 


all grain, seeds, nuts, ana tneir produces, inis win determine me 
stowage treatment and amount of care required during the voyage. 
The condition of the ventilating air, if any, and of the air in the 
holds near exposed surfaces and within parcels of sensitive cargo 
should be observed and noted daily. . 

The temperature of cold steel products, particularly sheets and 
canned goods, must be watched and taken between parcels daily. 
The dew point of the air in the hold and of that entering the hold 
should be watched so that it does not exceed the temperature of the 
cargo, particularly when the ship leaving cold weather suddenly 
enters warm weather. 

Particularly important arc rapid temperature drops of atmosphere 
and sea water, because they usually badly upset anv near-equilibrium 
that may have obtained in the hold, by making the ship's structure 
and the cargo near it cold, while most of the cargo is still warm. 
The results of such conditions are often disastrous to the cargo 

<f It if necessary, therefore, that the cargo officer have a set of instru- 
ments aboard, with the necessary spare parts, which enable him to 
make tests of heat and moisture conditions m the hold. Very use- 
ful for this purpose is a compact, hand-aspirated psychrometcr which 
allows such readings to be taken of the air, even between tightly 
stowed bales and boxes (figs. 59 and GO). 

With the same instrument the temperature of a particular cargo 
can also be obtained. The moisture content of cargoes can be obtained 
only by special complicated apparatus not practical for use aboard 
ship. This information must be requested from the shipper. How- 
ever. an indication of the moisture content of cargo is given by the 
relative humidity of still air immediately contacting the cargo, and 
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for this purpose the same hand-aspirated psychrometer mentioned 
above can be used. 

Temperature in the holds may also be ascertained by the use of 
thermometers, which may be of the direct -reading, glass-stem type, 
or of the type in which the temperature is recorded or indicated at 
a distance. A long-distance indicating thermometer may be either 



condensed on the vent shaft. Mach grain was spoi!el >b*orbcd by the cool grain at 


Vapor actuated . and consists of a bulb, placed where the 

g?s?B«?saa 
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Figure 59. — Hand-aspirated psychromet 


Figure 60 —Correct way of holding hand-aspirated 
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is likely to condense. The advantage of this type is that the tem- 
perature of the hold or cargo can be read on the deck or bridge 
without the necessity of entering the hold. The bulbs of these instru- 
ments should be so placed that they are protected against damage 
during cargo handling. 

Dew point may be measured either by wet and dry bulb ther- 
mometers or by a humidity indicator and dry bulb thermometer. 
Wet and dry bulb thermometers show the wet and dry bulb tem- 
peratures. By the use of a psychromctric chart (fig. 56) the dew 
point can be obtained. Wet and dry bulbs measure the air condi- 
tions very accurately, providing there is a brisk movement of air 
over the wet bulb. Where this air circulation is limited, it is neces- 
sary to use mechanical means, such as a hand-aspirator. 

By the use of a humidity indicator (instead of the wet and dry 
bulb thermometer) a direct reading of the relative humidity is ob- 
tained. However, before the dew point can be determined from 
the psychrometric chart the temperature (dry bulb) of the air must 
be known. For this reason a thermometer must be used in con- 
junction with the humidity indicator, and consequently these two 
instruments are often contained in one case. 

METHODS OF RECORDING DATA 

The method of recording the data obtained will depend upon the 
type of instrument used. Where recording instruments are used, a 
continuous record is made by the instrument itself. With indicating 
types of instruments, however, periodical readings and a form on 
which to record these readings are necessary. The headings shown 
in the Cargo Ventilation Log below are suggested for recording the 
data obtained by use of a long-distance thermometer in the hold 
and a wet and dry bulb thermometer or humidity indicator and 
dry bulb thermometer on deck or on the bridge. 

Cakco VE.xmiTiox Loo 


(Condensation forma when dew point of enteric* air Is higher than temperature of metal carpo 
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PROTECTION OF CARGOES AGAINST SWEAT OR MARINE-MOISTURE 

DAMAGE 

The methods that may be employed to eliminate or reduce cargo 
damage caused by sweat include:* Conditioning of cargo prior to 
shipment; care in stowage and dunnaging; proper ventilation; and 
the use of a mechanical dehumidifying installation, such as the “ 
gocaire” system. Each of these preventive measures is discu* 
below. 

CONDITIONING OF CARGOES BEFORE SHIPMENT 


car- 
discussed 


It has been shown that many products, chiefly agricultural, are 
likely to heat spontaneously and to deteriorate when they contain 
excessive moisture. Most of these goods, when sufficiently ary , could 
be shipped in a tightly sealed cargo space on long ocean voyages 
and would not need any ventilation or care whatever. The presence 
of hot or cold bulkheads or changes in the outside air would not cause 
a dangerous transfer of moisture under such conditions. Little, if 
any, moisture would tend to evaporate from the cargo and any ex- 
cessive moisture in the air of the closed hold would be absorbed 
by the cargo. Therefore, no condensation could occur in cold weather 
on the cold metal of the ship. 

A logical procedure would be, therefore, to dry all goods likely 
to heat spontaneously below their safe moisture limits and then carry 
them to their destination without any protective measures whatever. 
Obviously such cargoes must not release any harmful odors, and 
also they* must be prevented from taking on any moisture by absorp- 
tion, rain, or otherwise, after they have been dried and before they 
are stowed in the ship’s hold. 

The United States Department of Agriculture and several Amer- 
ican steamship companies have made large-scale experiments along 
these lines with grain and other cargoes, proving that the above state- 
ments are correct. In view of this experience, many trades have 
recognized such procedure as one of the best (if not the only) solu- 
tion of their troubles, and numerous drying plants for grain, seeds, 
nuts, and numerous other goods have been built and are being de- 
veloped in all parts of the world. . 

The canning industry has had a comparable experience. Experi- 
ments made in 1932 by the Forest Products Laboratory at Vancouver, 
British Columbia, indicated that the box sliooks of which the wooden 
boxes were made should contain less than 17 percent of moisture in 
order to prevent the rusting of the tin cans during long ocean voyages. 
As a consequence, the British Columbia lumber and canning industries 
have been seasoning box shocks, accordingly, and this practice is 
spreading to other canning centers. S. J. Duly, of London. rcc .^‘'y 
verified these findings. Obviously, the box sliooks and filled boxes 
must not bo allowed to absorb moisture before shipment or during 

'MS are, however, that Poetical and .economic reasons 



that many producing areas 


DAMAGE FROM TEMPERATURE CHANGES DURING THE VOYAGE 191 


taking chances on the spoilage of their goods, rather than install 
expensive drying equipment. . 

Consequently, the ship owner (unless his vessels are equipped with 
dchumidifying installations) must watch very carefully to make sure 
that cargoes of the type under discussion are in a safe condition for 
carriage. It is not enough that the goods arc “received in apparent 
good order and condition’’ at the ship. As an example, rice may look 
entirely sound at that time, but its moisture content may be so high 
that it is certain to deteriorate during a lengthy ocean voyage. The 
officer receiving the cargo should by all means insist that the moisture 
content of the dangerous cargo be determined. 

STOWAGE AND DUNNAGING 


Proper stowage and dunnaging are necessary if the full benefits of 
proper ventilation are to be secured in reducing or eliminating the 
formation of sweat. All cargo that requires treatment in the hold 
because of its condition or because of the presence of sources of mois- 
ture, heat, or cold, must be accessible to ventilation. It is, therefore, 
very important that the cargo be stowed and dunnaged in such a man- 
ner that air can freely enter the hold and intimately contact the cargo. 
It is equally necessaiy that the air can freely leave the hold after 
doing its work — a fact which is often overlooked in stowage. The 
stevedores must provide a continuous air space of at least 6 inches 
below the weather deck. 

Wet, hot, and cold cargo should be stowed with ample dunnage 
between tiers. The spaces thus created should have access, supply, 
and exhaust, to the main air streams through the hold by leaving 
space at two ends of the parcels. The stevedores should keep cargo 
from contacting exposed sections of the ship’s structure by sweat 
battens, likewise from hot and cold bulkheads or decks. They should 
further protect it from condensation overhead by covering the cargo 
with tarpaulins or paper. 

VENTILATION 


Moisture has been shown to be the most important source of 
trouble in cargo and in air. The moisture in cargo can be controlled 
successfully by air of desirable condition. Ordinarily, on most ocean 
routes and in dry weather, the temperature and relative humidity of 
the outside air are satisfactory. An ample supply of such air should 
be distributed through the holds so that the areas of moisture, heat, 
and cold are well aired. The term “ample supply” means at least 
hold' C ° mp Cte c,lan £ es of a,r P er hour calculated for the empty cargo 

For the ordinary cargo vessel, not fitted with the cargocaire system, 

the following recommendation for ventilating cargo spaces, bv S. J 

rnlfr ° f * tHe De P artman . t ° f Commercial Products City of London 

9 R iQ g a« m E P a P e, : t 1 ‘ ead bcfore the Royal Society o/ Arts on January 
liMo, may be cited : J 

«^l €rVe the dew po,nt watch on the bridge, and take the temnernturA 
of the cargo once a day. As soon as the dew point rises above the temperature 
?L L Car £ 0, *** ventilators should be trimmed back to wind or slS ^ 
covered and remain in that inactive condition until the dew point fall^hcimv 
the t cargo temperature, when they are trimmed so as t? veKte^ hold's 
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In certain trades the adoption of this practice several years ago has been 
accompanied by good outturns since. But it is not a generally understood 
principle at sea. nor is the practice based upon it generally adopted. It in- 
volves voluntarily closing the ship's ventilators for sometimes as long as a 
fortnight, and this proposal does not recommend itself to men whose experience 
has been that condensation is often the worst when ventilators have been 
compulsorily closed on account of bad weather. 

The observations of other students of marine-moisture damage 
tend to confirm Mr. Duly’s findings. In general, it may be stated, 
therefore, that when the condition of the atmosphere is unsatis- 
factory, that is, either too wet or the relative humidity or dew point 
too high, it is best to keep the holds sealed. 

Cold goods, such as steel products and canned goods, loaded at 
a northern port should not be ventilated with warm, humid air. 
The present common practice of continuously ventilating steel and 
canned goods without regard to the dew point of the air and the 
temperature of the cargo should be discontinued. As long as the 
temperature of the cargo is below the dew point of the atmosphere, 
the admission of warm moist air into the hold must necessarily cause 
condensation on the cold metal cargo. After the cargo has become 
warmer than the atmospheric dew point, the admission of warm, 
moist air into the hold will not produce condensation. 

When a ship from the Tropics with its hold filled with warm, 
moist air enters cold water or cold weather suddenly, condensation 
from the warm air may form on the cold metal surfaces in the cargo 
holds. Such condensation may form on the beams and underside 
of the deck plates, even though* the temperature of the cargo is above 
the dew point of the atmosphere. This condensation may be evap- 
orated by ventilation without harm to the cargo, provided the 
ventilating air is not saturated with moisture and has a dew point 
lower than the temperature of the metal. 

On vessels proceeding from a cold to a warm region the tempera- 
ture of the cargo should be raised above the dew point prevailing 
at the port of discharge to which the ship is traveling, so that the 
cargo will not be damaged by sweat when unloaded on the dock. 
This is accomplished by providing an ample supply of warm, low 
dew point air over the surface and through the body of a block of 
rnrrro. Atmospheric air, with a dew point lower than the 


temperature oT'the'ca'rgo, is' frequently available for this purpose 
andean be admitted through the ship’s ventilators: or such air may 
be provided by a “cargocaire” system, as explained below If such 
air ?s not avaifable, the hold should be kept sealed tightly to the outbade 
air and natural transfer of heat through hull air and cm go will 
then slowly warm up the cargo, as the ship travels through hot 

Ii^con n ect ion with this matter, it should be noted that cold decks 
and bulkheads near refrigerated spaces are undesirable, as they 
tend to keep the cargo next to them cool. Good insulation and dun 
nage will reduce this source of trouble. 

EXAMPLES OF IMPROPER VENTILATION 

Several examples of improper ventilation are cited below to fur- 
ther clarify the principles involved in preventing condensation. 
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In one very typical case, heavy losses caused by sweat occurred to 
canned goods shipped from Vancouver to Australia. In the investi- 
gation to determine the cause of the damage it was found that the 
master ventilated the cargo compartments continuously during the 
entire voyage, believing tliis was a certain method of preventing 
sweat damage to canned goods. From a study of the case it became 
evident that he literally poured warm, moist air on cold canned 
goods — with the inevitable result that condensation formed. 

In another recent instance, a ship’s officer on a vessel bound from 
a northern to a southern poll noticed that steel sheets in the hold 
were covered with condensed moisture. He had his men go into the 
hold to wipe off the wet sheets. To his surprise the result was nil. 
and the sheets were soon wet again. He repeated this performance 
twice, but in vain, the reason being that the sheets were colder than 
the dew point of the air being admitted through the ventilators. 
Knowledge of the principle of condensation would have told him that 
steel sheets are bound to get wet and stay wet as long as they are 
colder than the dew point of the air. 

A third case involved a vessel in which a part cargo of cottonseed 
was stowed over manganese ore in bulk, the ore being in a more or 
less damp condition when loaded. The cottonseed generated warmth, 
which caused moisture in the ore to evaporate, and the resulting vapor 
condensed on the vessel’s sides and under the decks and saturated 
the holds with sweat. In this case the moist air should have been re- 
moved from the holds by thorough ventilation forcing air to pass 
over the surface of the cargo, possibly by opening the hatches. 

In another case, a lower hold of a ship was filled with pitchpine 
logs which were loaded wet from rafts. It was assumed that these 
wet logs stowed separately in the lower hold would not harm other 
cargo. As the vessel proceeded through the Tropics, however, the 
water in the logs evaporated, and the vapor rose to the ’tween decks 
and condensed on the under side of the deck. From here it ran 
down on top of a large consignment of canned goods and rusted 
the cans and loosened tne labels, resulting in a heavy claim. Marine 
surveyors retained in connection with the damage gave it as their 
opinion that the damage could have been prevented by permitting the 
vapor to rise through an open hatch instead of allowing it to condense 
under the deck. 

THE CARGOCA1RE SYSTEM 


. f tyP ° °i f caljed the “cargocaire” system, has been 

installed on a large number of recently constructed United States 
^o ve^els Briefly stated, cargocaire is a system to reduce the 

° f ln J shl P s holds dehumidification to a point at 
which ship sweat and cargo sweat cannot occur. r 

The cargocaire installation consists of three units: (1) The de- 
umidifvin<r unit. ( firr fin lnnotori • ' ' ... 


humidifying unit (fig. 61) located in or near the engine roomVwhich 
produces large volumes of very dry air; (2) the ventilating and 
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ihe cargo-conditioning to anticipate sweat-forming weather condi- 
tions. 

The operation of the system is as follows: Air from the engine 
room is drawn through sea- water cooling coils and dried by passage 
through beds of silica gel, an adsorbent chemical. The treated air is 
then distributed to the various holds. At certain intervals, depending 
upon the humidity of the atmospheric air, the silica gel becomes 
loaded with moisture and must be activated for further service. This 
is accomplished by blowing air heated by steam coils through the 
adsorber beds, to dry out the silica gel. To maintain a continuous 
How of treated air to the holds, duplicate adsorber beds are installed 



*ure ®l-“CMfOC»lre^wUt^o^ | * ^JJ5»tror v*hrtV° Wtr9 ' ^ ^ 


and interconnected with four-way valves. Thus, while one bed is 
drvinff air, the other is being activated. ...... 

The ventilating and recirculating system consists of duplicate duct 
systems, one supply and one exhaust, on the forward and after bulk- 
heads of each hold. Each has a single mushroom ventilator above 
a deckhouse, dampers, an axial -flow fan, a downcomer fiom the fan 
and thwnrtship ducts at the top of each compartment to lead the an 
past the heavy girders, which would otherwise stop air flow when cargo 

1S xfi is^svste^provides thorough recirculation of air in each hold, 
independently of weather conditions and with or without the “Edition 
of drv air It also provides ventilation with outside air alone, when 
it is 5ry enough, ancf with outside air mixed with treated air. Owing 
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to the fact that dry, fresh air is continuously injected into the recir- 
culating air stream, the same amount of air is displaced from the holds, 
carrying with it excessive moisture, odors, and gases. In this manner, 
the freshness of the air in the holds and the dew point can be controlled 
without interference from wind, weather, or atmospheric conditions. 

In actual operation, when the outside temperature has a sufficiently 
low humidity or dew point, it may be circulated in large volumes 
through the lipids. When, however, the dew point outside rises 
above that in the holds or above the temperatures expected to be en- 
countered within the next few days or at the port of discharge, the 
outside air is excluded and treated, and dehumidified air is circulated 
through the holds. 

No attempt is made to heat or cool the holds, as the dew point of 
the air is independent of temperature changes above it, and depends 
entirely upon moisture content. It would also be impractical to 
attempt artificial heating or cooling of the holds, as the system is de- 
signed for uninsulated holds. Warming of cold cargo is accomplished, 
however, by the vigorous recirculation of air in each hold — thus bor- 
rowing heat from not decks and warm ocean currents. This is often 
desiraole, so that cargoes can be discharged in a wet, humid climate 
where the dew point is high. Unless warmed, the cargo might be dry 
in the hold but start to sweat after discharge. 

The instrumentation used in connection with the cargocaire system 
makes it possible for ship’s officers to know accurately at all times the 
condition of air in each individual hold and also the conditions of the 
outside temperature. A recorder cabinet (fig. C2) is located in a deck- 
house at the exhaust end of each hold. It is connected to each deck 
level by sampling tubes. A similar cabinet in the charthouse records 
conditions of the atmosphere surrounding the ship. By referring this 
information to a special dew point chart (fig. 56) the officer in charge 
of conditioning cargo can judge the required operation of the equip- 
ment and act accordingly. The cargocaire system includes recorders, 
which provide a continuous ink-record of temperature and relative 
humidity both in the atmosphere and in the cargo holds. A record of 
this type, properly annotated and filed away, should be of great value 
in case of any damage case, as all arguments can be easily settled. 

Results obtained by the use of the cargocaire system have been 
extremely satisfactory, it is reported, and it appears probable that 
the system will find a wide field of application. Important results 
have also been obtained in reduction of corrosion and maintenance 
of the ship s structure through dry conditions. Some ships now in 
service show distinctly the difference in condition of the structure of 
holds regularly treated by dehumidification and those which are 
exposed to the usual sweating conditions encountered at sea. 

One of the leading American-flag steamship lines, which was among 
the first to install cargocaire units on its vessels, states t.hnt • 


The cargocaire units were first considered for Installation in the new onn. 

of^rn^r. 0 ? , th,S C ° mpany due t0 016 unusual Satire of tS?*Sk 
thrSVfff 80 carried , by our 'essels from the Eastern Mediterranean ports 

Sags? 
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Tin* first installation of the system was on the S. S which 

sa.kHl for Mediterranean ports on October 5, 1939. with a cargo oFgrkin and 

n.e J^\T S TT in K St ? ,ed in Nos - 2< 3 - and G holds - a,,d « fan ventilation 
m the remainder of the holds. On the east-bound outturn good results were 
obtained and very little sweat was observed. The cargo on the west-bound 
voyage consisted of tobacco, cellulose, and licorice, all of which are moisture- 
laden commodities and very susceptible to sweat damage. The three hatches 
with eargocaire units installed outturned in fine condition (fig. 63). whereas 
tin* hatches without the system showed considerable moisture. The vessel 



l i*ur« 62 — Cabinet with temperature and relative humidity recorder for recording condition 
* of atmosphere and of air In cargo holds. 


arrived in New York on December 1. 1939. which is a time of year when heavy 
moisture damage has occurred on previous voyages of company vessels 

The second voyage of this vessel was to Indian anil Burmese polls 'V 111 ' ‘ 
more or less general cargo. On the return voyage, during which the route arcruiid 
i ho Cape of Good Hoi* was traversed homebound. the cargo consisted of hi mi . 
gimides^ tea, rubber, mica, skins, etc., most of which are of vogeUble nature and 
conducive to creation of beat and moisture The cargo ''asoulur dln pnrtku 
larl.v satisfactory condition, and this again during The 

Similar results have been obtained on other vessels with , ^ l, ^ U * , '“ , | 1 1 H 0 n the 
best results have been obtained when the unit has 1 k*o.i uMd to 
holds in advance of arrival in localities where changes of temperature are 
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expected In doing this, the moisture in both cargo and hold has been absorbed, 
and no sweat damage is therefore liable to occur. Good results have also been 
obtained in operation of the units after hatches have been closed, and after heavy 
rain storms in which, through one reason or another, water has collected in the 
holds. From our operations with cargocaire to the present time, our results 
have been very satisfactory, and this with cargoes of a more or less particular 
nature as previously stated. 

An official of one of the large tobacco companies, which imports 
large quantities of Turkish and Greek tobaccos, states that the com- 
pany’s experience with shipments brought in on vessels equipped 
with the cargocaire system has been most satisfactory. He writes : 

We made a very large shipment on the first steamer plying between here and 
the Eastern Mediterranean that was equipped with this system. We quote from 



report received by this office from the Manager of our Turkish Leaf Storages an 
Newport News : 

"Referring to shipment ex S. S. that arrived at Newport News on 

December 6. 1039. We had 17.703 bales of Turkish and Greek tobaccos In this 
shipment and have just completed and filed survey, by bales, and placed the total 
shipment m storage. We have notified the insurance company that there will be 
no claim for marine damage and no labor charge for repairing of any bales in 
this shipment. There is no question in our minds about controlling steamer 
sweat with the new Installation on this steamer. We were able to even notice 
dust resting on beams iu ’tween deck stowages in which wc had tobacco." 

The company official concluded his remarks by stating that “the 
reports on shipments we received on these steamers were the best that 
we ever received on the condition of cargo on any vessel nrrivino- -it 
Newport News.” & ' 



CHAPTER IX 

STOWAGE OF SPECIAL CARGOES 


■ numbcr of 5!*“ ,a 4® n * of Board of Underwriters of New York are reprinted 

!? t^/oljow mg paKcs. It should be understood that, where regulations of the United States 
lomn '"ff- B^uof Marine Inspection and Navigation, also stipulate the 
atowago of the commodity under discussion, nothing in the latter regulations shall be con- 
strued as preventing the enforcement of reasonable local regulations, now In effect or here- 
a .,°R‘ e< V A vhen s . u . ch regulation* are not inconsistent or in conflict with the provisions 
of the United States Department of Commerce regulations.] 

Consideration is given in this chapter to certain cargoes which usu- 
ally require special stowage, or the stowage of which is governed to 
a large extent by special regulations. Where such regulations apply, 
they are quoted, for ready reference, in the text. 


ALCOHOLIC LIQUORS 

Alcoholic liquors, such as ale, beer, brandy, liqueurs, whisky, and 
wines, are shipped in a number of different containers including bar- 
rels. hotheads, and pipes, and are also frequently shipped in bottles 
packed in wooden or fiberboard cases. The stowage of these liquors 
depends upon the method of packing. 

When shipped in barrels, alcoholic liquors require exceptionally 
careful barrel stowage. Barrels should be carefully examined when 
delivered and all leaky, stained, spiled, or damaged barrels should 
be rejected, or noted. 

Beer in barrels or casks should be stowed in cool, well-ventilated 
spaces, away from engine- and boiler-room bulkheads and from cargo 
or bunkers liable to heat, since beer deteriorates if heated. Beer may 
also be damaged by strong fumes or odors such as those of tar. sandal- 
wood, essential oils, or asafetida. Oil or grease in casks should never 
be stowed over barrels of ale or beer. Sometimes, in vessels passing 
through the Tropics, a small porous plug is inserted through the buhg 
of beer barrels in the cargo. This is done to prevent the barrels burst- 
ing when the beer becomes heated. If plugs of this type are used, cargo 
underneath the beer must be protected against any liquid that may 

^Mottled beer in cases requires ordinary stowage for case goods but 
should be stowed in a special locker if possible to prevent pilferage. 
Cool stowage is essential, and bottled beer should not he stowed among 
articles that might be damaged if any of the bottles should burst — 
which frequently happens. , 4 

Most wines are carried m casks which, according to their capacities, 
arc called tuns, pipes, or butts, puncheons, hogsheads, tierces, or 
barrels. The number of gallons of wine per container varies accord- 
ing to the country of export and type of wine. The measures in 
general use arc given in the section, Weights and Measures Used m 
Shipping. 
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Careful barrel stowage is required for wines to prevent damage 
from leakage, which is frequently quite heavy. Much leakage results 
from the use of old containers, and all leaky, spiled, partially empty 
or otherwise damaged containers should be noted, and either rejected 
or receipted for with qualifications stating the condition of the con- 
tainer when received. It is recommended that bills of lading cover- 
ing wine shipments should protect the ship from liability for leakage, 
ullage, and spills. Wine deteriorates from heat and is injured by 
strong odors, so stowage should be arranged to guard against these 

T^fne in bottles, whisky, and other valuable and tempting alcoholic 
liquors should, if possible, be stowed in a special locker to prevent 
pilferage. When being loaded or discharged, there should be a 
re iable watchman in the hold at all times. 

As a further deterrent to pilferage, many freight tariffs contain 
a clause similar to the following: “Shipments of wines, liquors, etc., 
in packages, will not be accepted for transportation unless the packages 
said to contain such goods are protected by approved clips, metal 
straps or wires secured by lead seals at the ends, or some equally 
effective device.” 

COAL AND COKE . 


Coal is generally carried in bulk by tramp vessels, and certain 
precautions should be observed in connection with its stowage in 
order to reduce the danger of spontaneous ignition, shifting or clog- 
ging the ship’s pumps. 

Coal gives off marsh gas, an inflammable gas, particularly when 
recently broken or immediately after loading. This gas, when mixed 
with air, may explode if brought into contact with a spark or light. 
Coal also heats, leading to the danger of spontaneous ignition, owing 
to its absorption of oxygen from the air. Such absorption is greater 
at high temperature, ns when passing through tropical zones. 

Before loading a coal cargo, the bilges should be inspected to see 
that the rose boxes are all clear and that all limber boards arc prop- 
erly fitted so that small coal will not get into the bilges and possibly 
clog the pumps. 

The following precautions against coal cargoes heating and catch- 
ing on fire should be observed : 

When loading, the first coal to go in the ship should not be broken, 
since coal is more liable to ignite spontaneously if it has recently been 
broken. This is not always possible with modern loading appliances, 
but in some cases loaded cars can be lowered quite far down into the 
hold before being tipped. Where this method is used, the first few 
cars should be lowered as far into the hold as possible. 

Provision should be made for temperatures to be taken at the bot- 
tom of each hold and at the ends ot each hold so any undue rise in 
temperature can be immediately detected. Temperatures should be 
taken at frequent regular intervals during the voyage. 

Surface ventilation is absolutely necessary and often should be con- 
tinuous. Some authorities recommend that there should be not less 
than two large ventilators at each end of every hold in which coal 
is carried. In addition to this ventilation, the hatches should be 
opened in fine weather, and particularly during the early part of the 
voyage, to facilitate the escape of gas. 
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It may be noted that there is no additional risk of fire if coal is 
shipped in a wet condition. Coal shipped in a wet condition will 
sometimes outturn as much as 3 percent less in weight. Bills of 
lading should cover the ship against claims for short delivery arising 
from this cause. 

When loading coal, it is usually advisable to put as much coal as 
possible in the center hatches and then, while this is being trimmed, 
to load a certain amount in the end hatches. The center hatches 
should then be completed and the vessel afterwards trimmed to its 
load line by the end hatches. This minimizes strain on the vessel’s 
hull. 

Frequently the end hatches are not loaded full, as the ship will 
be down to its marks before they are completely filled. There is some 
danger of the coal shifting in these partially filled spaces. It has 
been recommended that, after the coal has been trimmed and leveled 
off in such a compartment, several tiers of boards with 8-inch space 
between the boards should be placed on top of the load. 

Rules of the Board of Underwriters of New York governing the 
loading and carriage of coal are given later in this chapter. 

MEASURES TO PREVENT FIRES IN COAL CARGOES 


The United States Department of the Interior conducted a study 
of the causes and remedies of fires in steamship bunker and cargo 
coal which was published in 1923. 1 In its summary of suggestions 
and recommendations it brought out the following information. 

The danger of loss of life or of total loss or damage to vessels from coal 
carried in blinkers or as cargo is sufficient to warrant great care In choosing, 
handling, and watching coal placed in ships. 

Information is lacking on the spontaneous combustion of coal on ships, a nd 
it is very desirable that accurate data be gathered and studied for the benefit 
of the shipping industry. 

Many kinds of bituminous coal have been transported on ships without spon- 
taneous combustion developing; on the other hand, spontaneous combustion 
probably has developed In all varieties of bituminous coal carried in ships. 
There is undoubtedly a difference in liability to spontaneous combustion with 
different coals, but the data available at this time do not permit a classification 
of coal to be made upon this basis. Hence, when a choice Is possible, a coal that 
has been shown by its past record to Ik* particularly liable to spontaneous com- 
bustion should not be put on a ship. If the choice is not possible, and coal with a 
bad history must be used, especial care should be taken in stowing and 

" As spontaneous combustion Is due mainly to the oxidation of fine coal, liability 
to spontaneous combustion is greatly reduced if fine coal and dust can be re- 
moved hv screening, but this is not usually practicable with present coaling 
methods 'and because run-of-mlne coal is generally furnished to ships, particu- 
larly at American ports, both for cargo and bunker purposes. 'Ibis requires 
that extra precautions be taken. The least frfable of the coals available should 
be chosen, if possible, and care used In handling the cool to miuimize breakage 

' xithough lt Is known that sulfur In coal in the form of pyrites I ** not the 
chief cause of spontaneous combustion— as was formerly supposed, and still 
held to be the case by many— pyritlc sulfur may Ik* a contributing cause, 
owing to the heat produced in its oxidation and the fact that the oxidation 
of the pvrltes breaks up the lumps of cool. It is wise, therefore, to select a 
low-solfur coal, if possible; but it must not be taken for granted that a low- 
sulfur coal will be free from spontaneous combustion. It should also be remem- 

• Stol-ok H. II. Fires In Steamship Bunker and Cnrco Coal. Technical Taper No. 32C. 

Bureau of Mine#. U. S. Department of Interior. 1923. 
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bered that a considerable amount of the total sulfur, so far as known, has no 
effect on spontaneous combustion. 

The evidence in regard to the chemical action of moisture in coal in aiding 
or retarding spontaneous combustion is very contradictory, although experiments 
in France and New South Wales show that coal thoroughly drenched with 
water when placed in a bln did not heat, whereas similar coal, similarly placed 
in a dry bin, heated quickly. As vessels must usually be coaled promptly, no 
attention can be paid to weather conditions, and it seems to make little differ- 
ence as to the tendency to fire whether coal is loaded In wet or dry weather. 

Practice and opinions vary widely in regard to the ventilation of bunkers and 
holds. Many advocate keeping the coal spaces as nearly airtight as possible 
by battening down the hatches, but others advocate taking off the hatch covers 
when weather conditions permit, to provide surface ventilation. Adequate ven- 
tilation throughout a coal cargo by pipes or by ventilating chimneys of coarse 
coal through the pile, as is advocated by some, is impracticable. It seems better 
to distribute the coal uniformly and to prevent ns far as possible segregation 
of the sizes, as such segregation tends to set up air currents throughout the 
moss of coal. Moist air circulating through n coal pile seems to lower Its tem- 
perature of ignition. Ventilating funnels should he provided in connection with 
bunkers and holds to carry off the explosive gases given off by many coals, and 
great care should be observed in opening a bunker or hold that has been tightly 
closed to test for explosive gases. Open lights should be prohibited In closed 
spaces where coal is stored. 

When coal is loaded, trim It If possible In horizontal layers to avoid separa- 
tion of the sizes, rather than dump If in a cone and thus permit large lumps 
to roll to the bottom of the cone and the fine coal to collect near the top of the 
pile. Just under the hatches, where fires are often known to start. 

Thoroughly clean out bunkers and holds before fresh coal Is put In, mid 
closely Inspect coal ns it is being loaded, removing from It any waste in pieces 
of wood, paper, or similar combustible material which might assist spontaneous 
combustion. 

The mixture of different kinds of coni, or the placing of fresh eonl in old 
cool that has been In the bunkers for some time, is generally considered unwise. 
Although there is no scientific explanation for this. In the absence of evidence 
to the coutrory It Is wise not to mix coals. If mixing can he avoided. Many 
advocate using the coni In the order In which It Is placed on shipboard, although 
this Is contrary to the experience of land storage— that coni gradually seasons 
and becomes less liable to spontaneous combustion. 

Keep the coal ns cool as possible, and avoid placing it In contact with outside 
sources of heat, such ns steam pipes and hot air ducts. Protect bunkers from 
the heat of boilers and engines. 

Take the temperature of the coni at regular Intervals, the oftener the better, 
ir there is any tendency to heat. If the temperature reaches 100 degrees F 
and Is rising rapidly, move the coal and cool it off by contact with air, steam 
°r, in extreme cases, water. If water Is used, burn the coni ns soon ns possible 
and keep It separate from the other coal, ns the application of water to hot coal 
breaks It up and by thus exposing fresh surfaces renders It liable to spontaneous 
combustion. 

Provide an adequate steam supply, hose, pumps, and other fire-fighting equip- 
ment, and always keep them ready for use. 1 1 

ad1?Sble Ut0nmtl ° flrc detect,ng a PP ar °t«s in the pilot house or engine room is 


tcnts leadlnB ,rom bunk " ond ~ 

thoroughly, when the ship goes out of commission all simihx 
where coal has been kept, as fine coal left In comers and on £ ?rlqu P en % 

JR 0 ,"' ^J!!i ele £r tr,c w,r, " Kl unIess ,n metal conduits through spaces In which 
coalls placed. Use every precaution to prevent sparking at eKc contacts 

nnrfl?f r ' tlsh ? oard <>* Trade through its Mercantile Marine De- 
issued a notice m 1930 containing recommendations for 
avoiding or checking the spread of coal fires on shipboard. The 


< 4472 *- 
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bulletin was intended for shipowners, masters, and engineers and the 
recommendations are based on the results of the investigation into 
the causes of bunker and cargo coal fires which was made during 
1929 by the Department of Scientific and Industrial Research. 

The notice issued by the Department reads: 

The Board of Trade has had its attention called to a number of serious fires 
which occurred in 1029 on ships engaged on long distance voyages, resulting 
in two cases of total loss, and. as a result of consideration given to these cases 
by its technical advisers, it recommends that the following precautions be taken: 

Before ships carrying coal on long voyages are loaded, the holds should be 
well swept and the sparring and cargo battens removed if practicable. 

The ventilators to the lower holds should be so arranged that they may be 
opened or closed at will during the voyage. 

For the first 5 days after loading, the ventilators should be utilized for 
removing gas; thereafter the ventilators to the lower holds should be plugged 
except for about 6 hours every 2 days. 

As the critical temperature at which the process of spontaneous heating In 
coal becomes greatly accelerated is in some varieties of coal as low as 100 
degrees F., and generally is not much higher, the need for keeping the exterior 
surface of the hull, and thereby the interior of the ’tween decks and holds, 
as cool as possible is manifest. For example, one ship carrying coal had its 
iron decks covered with dunnage to lessen heating in the Tropics. 

Suitable means should be provided for ascertaining from time to time the 
temperature of the lower mass of coal, particularly below the hatchways, and 
this might l»e done by means of two pipes leading down to the bottom of the 
coal at each hatchway. The temperature tubes should have closed ends to 
prevent the admission of air into the cargo. The temperature of the coal at 
three heights should be taken daily. . . , 

The employment of the crew in chipping and painting below decks during 
the voyage should l»e avoided. The danger from smoking, or from oily waste 
being left below, where it can become ignited by spontaneous heating, are 
factors that should not be lost sight of. , . . 

On arrival at the port of discharge the hold ventilators should be unplugged 
and the lower hold well ventilated before commencing to work cargo. 

A smoke helmet fitted with a long air tube, or self-contained type requiring 
no air pump, would be useful in enabling investigation of the conditions in 
the holds to be made. 

HINTS TO MASTERS ON THE CARRIAGE OF COAL 


(From Lloyd’s Calendar, 1932) 

It should be remembered in connection with the carriage of coal that the 
master is responsible for the proper ventilation of the cargo, and any fault 

wTwJ^he^will lose from 2* to 3 percent of their 
weight, the necessary excess weight on the bill of lading weigh s hou Id 
Insisted upon under these conditions, otherwise the cargo will be delivered 

Sl, °^::fo'"n^\'s Cd io 0 J 1 T?n n n .ower hold, par..,- fl.led 

Should be fitted at the midship stanchions. Great care must also b« taKc 
win! the limbers and the pump wells, all chance of clogging must be guarded 

fr Nov." «“n 8 ven.n«.ors .eadln* .o a coal hold .« keep down the duo.. 
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point of uptake should be stopped off. Where H section hold pillars are fitted 
see that no dunnage boards are in place about them, forming possible flues 
from the bottom of the coal cargo. 

REGULATIONS OP THE BOARD OF UNDERWRITERS OF NEW YORK 

The regulations issued by the Board of Underwriters of New York 
in connection with the carriage of coal and coke are given below : 

• CARRYINO OF COALS ON DECK DURINO THE WINTER MONTHS, OCTODEB 1 TO APRIL 1 

Coni may be carried on deck of steamers when the following precautions are 
observed. 

Not more than 10 percent of the net tonnage of the vessel to be carried on 
deck. 

The coal bunker space under deck is in no case to be curtailed ; steamer must 
carry enough coal under deck to assure passage to destination. 

Coal on deck to be secured and properly trimmed in both ends of vessel. 

Steering gear to be kept free and properly protected. 

Stability of vessel to be preserved, and the allotted loading draft not to be 
exceeded. 

All the above conditions to be subject to the approval of the Master of 
vessel. 

SECURING OF DECK LOAD OF COKE 

(1) Stanchions of 6 Inches by 4 inches of 14 feet to 16 feet in length spaced 4 feet 
apart. One-inch boards 1 foot apart inside the stanchions. Double chicken wire 
inside the 1-inch boards to be brought up and over the coke entirely enclosing 
same. Wire lashings to be set up over the double wire. All winches to be 
protected by tarpaulins or bins and sounding pipes ro be kept clear by wooden 
frames. 

(2) An alternative method can be used, if desired, as follows: Using stanch- 
ions of the same dimensions as above, then using 1-lnch boards secured to the 
stanchions 1 to 2 Inches apart in place of the chicken wire with 1-inch boards 
laid over the coke set up with wire lashings. 

N. B. — When loading coke in bulk, care should be taken to see that all bilges 
arc protected to prevent the entrance of fine coke dust 

RULES FOR CARRYINO OF COAL ON COAL-LADEN STEAMERS 

Anthracite . — Steamers with ’tween decks loading anthracite coal should have 
shifting boards from deck to deck secured or lashed to the stanchions with 
not more than 8-Inch space between the tiers of boards. Steamers with single 
decks and the holds full of anthracite coal should have shifting boards secured 
or lashed to the stanchions 6 feet down from the deck with not more than 
8-inch space between the tiers of boards. 

In such holds or decks as are not filled with anthracite coal there should 
be at least four tiers of boards with 8-inch space between the boards, the top 
shifting board to be at least a foot nbove the coal. The coal should be trimmed 
and leveled in all compartments. 

Soft or Bituminous Coal . — Should be trimmed and leveled in all hatches and 
compartments. 

All coal-laden steamers should have hatches on and tarpaulined before leaving 
the port of loading. The hatches must be secured by means of hatch locking 
bars or cross-lashed with wire or good rope over the hatches, set up with screws 
or other effective means, to ringbolts or cleats, with suitable chafing pieces to 
prevent cutting of tarpaulins. 

COTTON 

Cotton is an important cargo in international trade and is carried 
m full cargo and smaller lots from the United States, Brazil, India 
£eru, Egypt, China, Australia, Turkey, Greece, and to a minor extent 
rrom a few other regions. 
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In stowing cotton, two factors require consideration: Stowing 
so as to get the largest possible number of bales in the ship (fig. G4)° 
and guarding against the danger of fire either during loading or 
during the voyage. ° 

Before loading a cotton cargo the holds should be carefully meas- 
ured, and measuring should be repeated during the loading opera- 
tion to ascertain how many heights will fit in the hold, so that the 
bales can be stowed on their flat edge or end in order to insure the 
holds being completely tilled and the largest possible number of bales 
being stowed. The old method of screwing cotton into a vessel is 
seldom used today. The large cubic capacity of many modem cargo 



Figure 64 — Cotton stowage. 


vessels and the hydraulic pressing of bales to high density have 
rendered this practice less necessary than in former days. 

Adequate dunnage and mats should be used, and all iron parts in 
the holds of the vessel should be well covered with burlap or mats. 


PRECAUTIONS AGAINST FIRE 


Every vessel carrying cotton should be equipped with either steam 
or chemical fire extinguishers, and these should be thoroughly in- 
spected and overhauled before commencing to receive the cargo. 

While loading or discharging cotton, the fire hoses should be readv 
for immediate use and water barrels and buckets should be at hand 
near the hatches. “No Smoking” notices should be posted, and ship s 
officers should rigidly enforce this order. All galley funnels should 
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be covered with gauze or other suitable material to prevent sparks 
reaching the cargo. 

Cotton bales which are or have been in contact with oil or grease 
are very liable to spontaneous combustion. For this reason cotton 
should never be loaded in holds which have recently been painted, or 
the spar ceilings of which have recently been painted, unless it is 
certain that the paint has thoroughly dried and hardened. For the 
same reason, cotton bales should not be stowed close to any oily or 
greasy goods. 

Wet cotton bales are not liable to spontaneous combustion, although 
this was for many years believed to be the case. Such bales will, how- 
ever, heat and deteriorate if stowed in a confined space, and it is 
recommended that all wet or damp bales, as well as those with torn 
wrappers and missing bands or marks, be refused. 

During the voyage it is advisable to have all the ventilators covered 
with wire gauze to prevent carelessly thrown matches from entering 
the cargo holds and possibly starting a very serious fire. 

The Board of Underwriters of New York has issued rules governing 
the loading of cotton at all United States ports, also regulations 
governing the loading of cotton with other hazardous commodities, 
such as rosin, turpentine, and lubricating oil. These are given below 
and can bo used as a reliable guide to good practice when cotton is 
being loaded at other ports which have no specific rules. 


HINTS TO MASTKRS OF COTTON-LADEN STEAMERS J 
( From Lloyd’s Calendar, 1928) 

It any painting of holds has been done on the outward voyage, or In port 
while waiting for cargo, it is most desirable to see. before taking in cotton, 
that the paint Is thoroughly dry and hardened, as any contact of cotton with oily 
substances is very dangerous, and likely to lead to Are breaking out if the 
temperature be at all high. 

Should a fire declare itself at sea, there is no doubt that steam will hold 
it in check, and hitherto, in numberless cases, it has enabled vessels with 
serious fires on board to arrive safely at their port of destination, both in the 
United Kingdom and Continent. 

It is recommended, on the first alarm, to batten down and close all apertures 
and then to turn on steam from the injectors into the afTected holds. 

If, however, the steamer be wanting in these most necessary fittings for a 
cotton carrier, it is suggested that the engineers should break the connection 
of a winch-pipe or pipes and turn on steam. Should the decks be steel or iron 
and consequently dlllicult to cut through, cut the wooden hatch-cover, and direct 
your steam through this aperture— the steam, if possible, to be the full pressure 
from the main boiler. 

If the ventilators lead only into the ’tween decks, they are readily available 
for the purpose of injection; but should they lead into lower holds, with on 
aperture for each deck, they are not so useful, as they have a tendency to 
condense the steam and prevent Its diffusion. Of course, it is to be understood 

t i h ?. ve P l .v ators are thoroughly with only an aperture left sufficient 

to admit of the steam injection pipe, if used. 

vaf,? C i P ^ eoi ? g cont,uu °us I y. The decks and shell plating will get 

very lmt, which sometimes causes the opinion that the fire is extending • but 
captains must recollect the higher temperature of the steam, and that the & decks 
?,m, o F lati0 * mu ? 1 v necessari, y get hot. Masters should not, under these clr- 
C001 1116 dec , ks wllh water or apply ™‘er at the ilme Ume as 
hnM ’ 1 lch f ? course only causing the steam to condense on its entering the 
hold, and entirely nullifying the action of Injecting steam— in fact fans anv 
that may ex ist by the vacuum thus created causing a draught. 7 

* Prepared by the late James Maecsbc. Esq., Cargo Surveyor. Liverpool. 
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If the seat of the fire is in the ’tween decks, steam will readily fill the 
space. In the lower hold there is a larger condensing surface, and matters 
are rendered more difficult. Where possible, steam should be applied below 
the fire. e. g.. by piercing the cngiue-room bulkhead, aud directing a Jet into 
a lower hold or ’tween decks, as the case may be. 

When grain is carried below cotton it is well — indeed, in any case, it is 
advisable — to put some extra fastenings on the hatch or hatches of the holds 
into which steam is being poured in great volume. 

With regard to assertions as to liability of cotton to spontaneous combustion, 
20 years experience of the carriage on and under deck of saturated cotton 
has entirely disproved any such fears. 

It is true, in carrying wet cotton under deck without any special precau- 
tions, and keeping it wet. the bales will heat very much, and so injure the 
fiber or staple, but they will not ignite. 

Dr. Dupre, the Chemical Adviser to the Government, after a series of ex- 
periments, came to the conclusion that cotton unless oiled, and then subjected 
to a very high temperature, was not liable to ignition by spontaneous 
combustion. 

As to damage to health of officers and crew in carrying a cargo of wet 
cotton, even under hatches, the groundlessness of this supposition has been 
shown by the numerous Instances in which such cargoes have been brouglit 
forward to European ports, in one instance from the Red Sea in summer, 
without any ill effects arising therefrom. 

REGULATIONS OF THE BOARD OF UNDERWRITERS OF NEW YORK 


LOADING COTTON WITH HAZARDOUS CAIM.O 

Cotton and Coal ( Bunker ) 

Cotton and coal should not be carried in the same compartment. 

In case a steamer has two or more decks, cotton and coal muy be carried 
in adjoining compartments in the lower holds. If these compartments are 
separated by a steel bulkhead. ... „„„ 

Coal mnv be carried in the ’tween deck of a two-deck steamer over cotton 
in the lower hold, provided the hatches are properly secured and tarpaulined. 

Cotton and coal may be carried in the ’tween deck of a two-deck steamer, 
provided a 2-Inch wood bulkhead Is constructed to separate these two com- 
modities. It is also required that the coal side of the bulkhead 1 s t o be 
covered with sheet asbestos and to be protected with suitable metal sheathing. 

Coal may la- carried In the bridge deck over cotton In the 'tween decks 
and lower hold, provided the hatches are properly secured and tarpaulined. 

Coal and cotton may la* carried in the bridge deck, providing the same 
precautions are taken as outlined above, where coal and cotton are carried in 
the 'tween decks. 

Loading of Cotton in the 'Tween Deck* or Shelter Deck Over Coal in the 

Lower Hold or Lower Decks 

Cotton may be carried in ’tween decks or shelter deck over coal in lower hold, 
or lower dicks. after coal has been properly stowed. Coal compartments 
must be properly ventilated, and the hatches over the coal must be properlj 

h °Co r al I may ^'loaded ^n lower holds and/or lower decks after .cotton bus 
heon loaded in ’tween decks, or shelter deck, provided a tight, coal-dust 
nroof wooden trunkway is erected in the deck, or decks, containing cotton, 
and is so constructed that it can be taken down, and the Riches over the 
..«™rvirtments containing coal properly secured and tarpaulined. The coal 
compartments must be ventilated to the satisfaction of the surveyor 

This stowage will be permitted on all steamers excepting those bound to 
fJna JaZn Australia, and New Zealand. In these trades, the ' 'vcote k 
and/or upper-deck hatches separating coal and cotton must be properly secured 
nndTnrpJSfined and protected with asbestos and metal la-fore cotton is made, I 
over the coal. 
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Cotton and Coke, Petroleum Coke, Tar, and Asphaltum 

Cotton should be carried in separate holds, from any of these commodities, 
whenever it is practicable to carry out such stowage. 

Cotton may also be carried in the lower hold with any of these commodities 
in the ’tween deck, provided ’tween-deck hatches are properly secured and 
tarpaulined. If cotton is carried over any of these commodities in the same 
hold, the precaution must be taken to completely cover these commodities 
with a sufficient covering of 1 -inch boards before the cotton is stowed over 
either of them. 

Cotton may also be carried on the same level, in the 'tween decks only, with 
these commodities if separated by a 2 -inch wood bulkhead made dust-proof. 

The Loading of Cotton and Gasoline, Naphthalene, Turpentine Substitute, 
Alcohol, Acetone, Potassium and Sodium Sulfides, and Nitrate of Soda 


In the case of single or duble deck steamers, cotton must not be carried 
in the some hold or compartment with any of these commodities. Whenever 
practicable, these commodities should be stowed in holds separated from cotton 
by two iron or steel bulkheads or engine-room space. If this is not practicable, 
then the cotton must be separated from these commodities by one Iron or 
steel bulkhead. 

In the case of shelter-deck steamers carrying cotton and any of these com- 
modities, they must be so stowed that the space in which gasoline or other 
of the commodities is carried is completely separated from the space In which 
cotton Is carried, by a steel bulkhead continuing to the shelter deck. In the 
event, however, that the steamer is not fitted with such continuous steel 
bulkhead in the shelter deck, the stowage of cotton and gasoline or other of 
these commodities will be permitted in adjacent holds and decks if a 2-inch 
wooden bulkhead sheathed with asbestos and sheet metal on the gasoline side 
is constructed in the shelter deck in lieu of such continuous steel bulkhead, 
in a manner approved by the surveyor, at a distance of 5 feet abaft the steel 
bulkhead separating gasoline, etc., and cotton below. If the gasoline and other 
commodities are In the forward end of the steamer, and at a distance of 5 
feet forward of the steel bulkhead separating gasoline, etc., and the cotton 
below, if the gasoline and other commodities are in the nfter end of the 
steamer, but In no event will the stowage of gasoline or other like commodities 
be permitted In the shelter deck where this deck has onlv this tempornrv 
bulkhead. 

Cotton, however, may be carried in the shelter deck on the further side of 
this bulkhead away from the gasoline, or other of these commodities which 
are stowed in the decks or holds below. Only one such bulkhead is to be 
constructed, and gasoline or other of these commodities is to be carried in 
one end of the steamer only. 


Stowage of Synthetic Nitrate of Soda and Cotton 

Synthetic nitrate of soda, as manufactured in the United States of America 
carric<1 ,n the lower hold or decks with cotton in the deck or decks 
ABOVE, or may be carried in a deck with cotton in the hold or decks BELOW 

Pk?v?\ thQ . t ,h .° deck s °P nrat,n S these two commodities shall be of steel and 
the hatches In place. 

The hatch should be covered with sheet asbestos, properly secured and 
tarpaulined to protect the asbestos. 


Cotton and Kerosene ( having a fire test of not less than 150 • or a flash point of 

not less than 120 •) p ° r 

ho?d°nF n m^ Qy i 50 Ca 7!? d in * helter or ,,pper deck w,th kerosene In the lower 
hold or may be carried in a 'tween deck over kerosene, providing the hntrhll 
are properly secured and tarpaulined, separating cotton and ke?osene 

Lubricating Oil in Decks Over Cotton Stowed in Holds Below 

i SSSHsSsliSS 
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to 250 barrels or drums, and these are to be stowed In one end of the deck 
against the bulkhead, tiered, and at least 3 feet from the hatch coamings. 

In a steamer where the deck is tight, low coamings without cleats and with 
scuppers, 100 barrels, or drums, will be permitted in the ’tween deck over 
cotton in the hold or deck below in one end of the deck tiered and at least 
G feet from the hatch coamings. 

In permitting this stowage consideration must be given to the shear of the 
steamer's deck. Therefore, the oil must be stowed in the low end of the deck. 
The oil should he securely chocked off and the hatches properly secured and 
tarpaulined, and in no event are more than two compartments to be used in 
any steamer for this stowage. 

In no circumstances must animal or vegetable oils be stowed in a ’tween 
deck over cotton in the hold. 

Lubricating Oil in Drums in the Shelter Deck Over Cotton Stoiced in the 

’ Ticecn Deck 


A vessel can curry mineral lubricating oil in the shelter deck, provided the 
scuppers where the oil is carried are kept clear for any drainage overside. If 
any other dry cargo is carried In the shelter deck a passageway should be left 
to clear the scuppers if required. The hatches in the shelter deck should be 
tarpaulined and no oil allowed over the hatches. 

If cotton is carried in the shelter deck care must be exercised that oil cannot 
reach the cotton, proper dunnage being used to effect this purpose. 


Lubricating Oil in Drums on the Same Level With Cotton in the Ix)iccr Hold 

Lubricating oil In drums will be allowed on the same level with cotton when 
these two commodities are loaded in the lower hold of motor and steam vessels. 

Mineral oil in drums can be stowed five high if the drums arc 18 gage; any 
lower gage, seven high. , 

There should be a separation of at least 3 feet between the cotton and on, 
the separation to be of lumber, or machinery, or similar cargo. 

The dunnage of lumber uuder the cotton should be raised to the level of the 
bilge drainage. 

Cotton and Lubricating Oil, Cottonseed Oil, Bean Oil, or Similar Oils 

Cotton and lubricating oil. cottonseed oil. bean or similar oils, should be carried 
in separate holds whenever it Is practicable to , cn "f ^r 

i# practicable, then the stowage should be left to the discretion of the aur 
vevor of the Board. who will require that. If cotton is carried over lubricating 
oil cottonseed oil. bean oil. or similar oils in the same hold, the necessary precau- 
tion will be token to completely cover the lubricating oil, cottonseed oil. bean oil. 
!,r Similar ourwlth sufficient dunnage and a tight floor of txcomch dunnage 
boards before the cotton Is placed on top. 

Loading o, Co, ton an < Tur^UneorJur^OaWUH a Fia.n Point o, No, 


Cotton must not be carried In the some compartment or hold 
but turpentine may be stowed in the fore part of the bridge deck of a garner 
with cotton below, providing the hatch over the cotton can be properly secured 
inid* tarpaulined njaf covered with asbestos and metal. No turpentine should be 

" "iT the° case ^“shelter deck steamer, or a steamer with a continuous open 
.leek With no steel bulkhead In such deck, cotton and turpentine may be stowed 
f c th adjoining holds and decks below, providing a steel bulkhead separates 
Ke£ cSmmod.tfeJ . The hatch over the tur,>ent.ne must be properly secured 

“iVStln^s stowed in the after end of the steamer, cotton may be carried 
in I p oCd deckor shelter deck above, provided a 2-inch wooden bulkhead, 
in the ope n «4hestos and metal on the turpentine side. Is constructed on the 
S ^S th nr d shelter di*ek 5 feet forward of the steel bulkhead forming the forward 
eml of the bold in which the turpentine is stowed, and the cotton Is stowed for- 
ward of this temp<.rary bulkhead. The hatch over the turpentine must be 
properly secured and tarpaulined. 
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If the turpentine is stowed in the forward end of the steamer, the 2-inch 
bulkhead, sheathed with asbestos and metal on the turpentine side, Is to be 
constructed 5 feet abaft the steel bulkhead forming the after end of the hold in 
which the turpentine Is stowed. The hatch over the turpentine must be 
properly secured and tarpaulined. 

If no cotton, but general cargo such as logs, lumber, rosin, autos, or machin- 
ery, Is carried on this open or shelter-deck space, then the hatches over the 
holds containing turpentine in such open or shelter deck must be properly secured 
and tarpaulined. 

Cotton and Sulfuric Acid, Nitric Acid, Hydrofluoric Acid, Chromic Acid, 
Muriatic Acid, Hydrochloric Acid 

Requires on-deck stowage. 

Cotton and Phosphate Rock 

Cotton may be carried in the same compartment, over phosphate rock, with 
proper separation. 

Cotton and Dynamite, Poicdcr, and Other Explosives 

These commodities should never be stowed in the same hatch witli cotton, 
but must be stowed In a properly constructed magazine erected in opposite end 
of ship from that in which cotton is stowed. 

Cotton, Cotton Sweepings, and Cotton Waste, Only 

Requires on-dock stowage. 

Cotton Wastes, Mill and Oily Sicccpings 

Cotton waste, mill sweepings, and similar materials free of oil can be 
stowed under deck provided it is properly baled and covered with bagging. 

Any of these commodities containing not more than 5 percent by weight of 
animal, vegetable, or mineral oils, if properly baled may be stowed In any deck 
or hold providing ordinary cotton is not stowed In the same deck or hold. These 
commodities may also be stowed in the forward end of a bridge deck, or the 
after part of a shelter deck separated from ordinary cotton. They may be 
stowed In the fore or after peaks, forecastle, or poop. 

In motor vessels, they may be stowed in the bridge deck. 

Cotton waste, mill, and oil sweepings containing more than 5 percent of 
mineral oil only requires on-deck stowage. 

Cotton waste, mill, and oily sweepings containing more than 5 percent of 
vegetable or animal oil is prohibited. 

Cotton, Fire Damaged 

Cotton previously damaged by fire should not be stowed under deck or with 
inflammable or combustible commodities. This class of cotton requires on-deck 
stowage and should not be covered or stowed on top of hatches excent with 
special permission of the Board. 

Cotton* Wet 

Cotton that has been wet should not be stowed in contact with dean, dry cot- 
the’lowJr S h^d rated by pr0per dunna S e - or In ^e ’tween deck with cotton in 


. Stowage of Reconditioned Burnt Cotton Pickings 

Assorted burnt, scorched, and discolored cotton pickings, which have heen 

Jif ? r Sl J? m ? ried and re ' b ' l,ed with standard bagging and ties to a density 
not less than is customary for merchantable lint cotton, should be stowed in 
St "32 ma K nn . er aa specified for "Cotton, wet," namely, not in contact with clean 
Slower Sil? SeParated by proper dunnage ’ or ,n the ^ck with cotton’ 
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Each bale should have a clean piece of bagging 2 feet square compressed 
with the bales, reading "Burnt cotton pickings.*’ 

Cotton and Sulfur 

These commodities may be carried in the same hold, provided they are 
separated by a tight wood bulkhead, thwnrtships. same to be dustproof. 

Cotton may be carried in the same hold over sulfur, provided the sulfur has 
been trimmed and leveled and the hold thoroughly cleaned of sulfur dust. A 
tight floor of two 1 -inch crossed clean dunnage boards must be laid on the 
sulfur before cotton is loaded. 

Steamer's representatives on discharging cotton with this stowage should 
take the precaution of discharging the ground tier of cotton from the ends and 
wings of the hold, leaving the ground tier in the square of the hatch until all 
other cotton has been discharged. 

Cotton and Rosin 


These two commodities should be carried in separate holds whenever it is 
practicable to carry out such stowage. Cotton may be carried in the lower 
hold the ro<in in the ’tween deck, provided the "tween-deck batches are properly 
secured and tarpaulined. If it is not practicable to stow as above, then the stow- 
age should be left to the judgment of the surveyor of the Board, who will sec 
that If cotton is carried over rosin in the same hold, the necessary precaution 
will be taken to completely cover the rosin with a tight floor of two 1-Inch 
boards before the cotton is stowed over the rosin. If a small quantity of rosin 
is carried In one end of the hold, the rosin is to be leveled and well covered 
with dunnage und save-alls before cotton is loaded. 

General Rules lor Stoteage of Cotton 


All ships carrying cotton shall have ’tween-deck hatches properly put on. 

tarpaulined, and secured. . „ ... 

Ships, motor or steam, shall be equipped with a fire-smothering system 
approved by the Board of Underwriters of New York, connected In all holds 

and space where cotton is carried. ..... 

Ships while loading cotton shall comply with the requirements of the Cotton 
Underwriters and the Port Authorities with regard to Ar® protection. 

If hoisting engines are being used for bunkering purposes while loading cotton, 
the smokestack of such hoisting engine must be effectively screened ! ° |*e 
faction of the surveyor; otherwise, hatches must be put on until bunkering is 

< omj LUd. stoxcagc of Cotton Over Wet Logs or Lumber 

Due to recent claims to cotton by sweat caused by cotton being stowed over 
wet logl orTumbor. our surveyors are advised that when cotton Is stowed ewer 
wet logs or lumber, no beam fillings of cotton should be allowed, thereby per- 
mminfcircnlaTion of air. It is also suggested that the vessels personnel be 
advised that ventilation is essential in connection with this storage. 

DANGEROUS GOODS 

The carriage of explosives nnd other articles or substances, and 
combustible liquids on board vessels is regulated m the Un.ted 
States bv the United States Department of Commerce. Bureau of 

ington, D. C. The cost of this publication is SI. 
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These regulations became effective on April 9, 1941. Previously, 
common carrier cargo vessels were subject to a modified extension 
of the rail regulations applying to dangerous articles and passenger 
vessels were subject to tne provisions of the United States statutes, 
rulings of the Bureau of Marine Inspection and Navigation, regula- 
(ions of the Supervising Inspectors, and the modified extension of 
the rail regulations. Stowage was recommendatory and was left to 
a large extent to the judgment of the individual steamship companies. 
The stowage of certain dangerous articles has been, and still is, in- 
fluenced by rules established by private organizations, especially 
the Board of Underwriters of New York. The most important reg- 
ulations issued by this organization are given later in this chapter. 
British regulations have an important bearing on cargoes bound 
to different parts of the British Empire. Excerpts from these are 
included in this chapter, and the reader is referred for further de- 
tailed information to the provisions of the British Merchant Ship- 
ping Act of 1894, and the publication entitled “Carriage of Dangerous 
Goods and Explosives in Ships,” which in many respects is similar 
to the regulations of the United States Department of Commerce, 
Bureau of Marine Inspection and Navigation. 

Excerpts from the new regulations of the United States Depart- 
ment of Commerce are also included in this chapter in order to 
indicate their general scope and content. Shipowners and operators, 
shin masters, shippers, and all others engaged in the preparation 
and transportation of explosives and other dangerous articles or 
substances, and combustible liquids should obtain copies of the com- 
plete regulations. 

In the section on “Commodities and Their Stowage,” the principal 
dangerous articles included in these regulations are listed alphabet- 
ically, with the notation “See Dangerous Goods.” This notation 
means that those interested should consult the regulations for detailed 
guidance as to packing and stowage. 


PARTIAL LIST OF UNITED STATES DEPARTMENT OF COMMERCE REGULATIONS 
Transportation of Explosives and Other Danoerous Articles 

Purpose of regulations —The purpose of these regulations is to promote safety 
in the handling, stowage, storage, and transportation of explosives or other danger- 
ous articles or substances, and combustible liquids, as defined herein, on board 
vessels on any navigable waters within the limits of the Jurisdiction of the 
united States including its territories and possessions excepting only the Panama 
Canal Zone and the Philippine Islands, and to make more effective the provisions 
of the International Convention for Safety of Life at Sea, 1929, relative to the 
carriage of dangerous goods. 

Source of regulations .— The Secretary of Commerce shall by regulation define 
describe, name, and classify all explosives or other dangerous articles or sub- 
stances, and combustible liquids and shall establish such regulations as may be 
necessary to moke effective the purpose intended. y 

“ Ex P l0 !!l e ^ °. r ot ? er dan S er °«s articles or substances, and com- 
Jhfro bl f 1 W ds are dassi ® ed in the $e regulations according to their principal 
Characteristics and properties as follows : Explosives-rDangerous explosives class 
A ; less dangerous explosives, class B ; relatively safe explosives elns!s r Tnflo^. S 
mable liquids. Inflammable solids and oxidizing materials. Corrosive lloniris 
Compressed gases. Poisons-Extremely dangerous poison, cla^ l- tss d«n 

K^SSrdSS articles. 8 " 868 " SUbSlaDCes ’ c,ass C ‘ Combust.^ 

Chanpe* in regulations.— Chaoses in regulations usually result from ih a 
velopment of new information, altered conditions, improvement in maTufact^t 
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or modernized commercial practices. Proposals for changes will be considered 
by the Secretary of Commerce on his own motion or upon a request submitted 
by any carrier interest, by industry, or other interested party. 

In flaw viable or combustible liquids in bulk. — Nothing in these regulations shall 
be construed as affecting the transportation of inflammable or combustible liquids 
in bulk, such transportation being governed by the regulations promulgated under 
the provisions of section 4417a of the Revised Statutes, as amended (4G U. S. C. 
301a). 

Supersedes existing rulings. — All rulings in existence on the effective date of 
these regulations (April 9. 1941) regarding transportation, packing, marking, 
labeling, or stowage, ns cargo, of explosives or other dangerous articles or sub- 
stances, and combustible liquids, on board vessels ns promulgated by the office 
of the Director of the Bureau of Marine Inspection and Navigation are super- 
seded by these regulations; except nothing in this provision shall be construed 
ns affecting the transportation of inflammable or combustible liquids in bulk under 
the provisions of section 4417a of the Revised Statutes, as amended (46 U. S. C. 
391a). 

Supersedes existing regulations. — General rules and regulations in existence 
on the effective date of these regulations regarding the transportation, packing, 
or stowage, as cargo, on board passenger vessels of hay. straw, baled cotton, 
baled hemp, or other inflammable material, and refined petroleum having a flash 
point of not less than 110 * F.. lubricating oils, kerosene, or other illuminating 
oils ns promulgated by the Board of Supervising Inspectors of the Bureau of 
Marine Inspection and Navigation nrc superseded by these regulations. 

Other requirements under title 52. — Nothing contained in these regulations 
shall be construed ns relieving any vessel subject to the provisions of these 
regulations from any other of the requirements of title 52 (secs. 4399 to 4500. 
inclusive) of the Revised Statutes or acts amendatory or supplementary thereto 
and regulations thereunder applicable to such vessel, which are not inconsistent 
herewith. 

Local regain t ion s. — Not hing in these regulations shall be construed ns prevent- 
ing the enforcement of reasonable local regulations, now in effect or hereafter 
adopted, when such regulations are not Inconsistent or in conflict with the 
provisions of these regulations. 

Application to vessels.— These regulations apply to all vessels, domestic or 
foreign, regardless of character, tonnage, size, service, and whether self propeiica 
or not. whether arriving or departing, or under way. moored, anchored, aground, 
or while In drydock to the extent and in the manner indicated herd in 

(a) These regulations shall not apply to any public vessel which is not engaged 

in (°b) n These* regul'a t ions shall not apply to any vessel subject to the ProWsloniJ 
of R S 4417a. as amended, which is constructed or converted for tlic principal 
purpose of carrying inflammable or combustible liquid cargo ‘"bulk in its own 
iank” except such vessel shall be subject to the provisions of R S 4472. as 
amended, with respect to explosives prohibited to be transported, stored, or 

S 1 7c ) ^cgulatforis'w i \ Prospect to explosives prohibited by subsection 3. of R. S. 

44 M ^ Regulations* 1 wifi h^respect to the transportation, storage, or stowage of 
bich explosives on board passenger vessels apply to all vessels defined ns • pas- 
senger vessels* in Section 146.03-36. (This definition is given immediately 

be Passenger-carrying vessels or passenger vessels: 

m \ passenger-carrying vessel or a passenger vessel Is any vessel which 
carries* passengers ; provided that no vessel of the following classes shall be 
considered a passenger-carrying vessel or a passenger vessel . 

(i) Anv vessel subject to any of the provisions of the International Con 
vention for Safety of Life at Sen. 1929. which neither carries nor is author- 

" under the laws of .ho Vni.cd Wjj- 

n nd not (Subject to that Convention which neither® carries nor is authorised 
rjm mS than 10 persons In addition to the crew. 
t0 Zlfil Anv cargo vessel of any foreign nation that extends reciprocal 
privilege and not subject to that Convention which neither carries nor Is 
authorized to carry more than 10 persons in addition to the crew. 
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(2) Any passenger vessel that is not designed and built to receive 

railroad vehicles shall be considered a passenger ferry if it is engaged 
in a ferry operation. t ,, , 

(3) Any passenger vessel that is designed and built to receive railroad 
vehicles shall be considered a railroad-car ferry. 

(e) Regulations with respect to the transportation, storage or stowage of 

high explosives on board vessels, other thau passenger-carrying vessels, apply 
to aU vessels defiued as -barges" or "cargo vessels" In section 146.03-JU. 
These definitions are as follows: , , „ 

Barge: Any non-self -propel led vessel having no passengers on board, shall 
be considered a barge. 

Cargo vessel: (1) Any vessel other than a passenger vessel or a barge shall 
be considered a cargo vessel. (2) Any passenger ferry or railroad-car ferry 
shall be considered a cargo vessel during any period it is being operated under 
authority of a change of character certificate issued by u Board of Local In- 
spectors. 

(f) Regulations with respect to the transportation, stornge or stowage of 
explosives (other than high explosives) or other dangerous articles or sub- 
stances apply to all vessels, except vessels specifically exempted from such 
regulations by the provisions of It. S. 4472, as amended, or vessels that ure, 
or may be, specifically exempted by these regulations. 

Vessels specifically exempted by R. S. 4472, as amended, are: (1) Vessels not 
exceeding fifteen (15) gross tons when not engaged in currying passengers for 
hire; (2) vessels used exclusively for pleasure; (3) vessels not exceeding 
five himdred (500) gross tons while engaged in the fisheries; (4) tugs or tow- 
ing vessels, except ns to fire prevention and extinguishing requirements pro- 
vided for by subsection 0 (b) (4) of R. S. 4472, as amended; (5) cable 
vessels, dredges, elevator vessels, fireboats, ice-breakers, rock drills, pile drivers, 
pilot boats, welding vessels, salvage and wrecklug vessels. 

(g) Inflammable or combustible liquid cargo in bulk is also exempt from these 
regulations: Provided, however, that the handling and stowage of such liquid 
cargo in bulk, on board vessels to which these regulations may apply, shall 
bo subject to the provisions of section 4417a of the Revised Statutes, as 
amended. 

(h) Regulations with respect to the transportation, storage, or stowage of 
combustible liquids packed in burrels, drums, or other packugcs apply only to 
passenger vessels. 

Application to shippers. — Regulations with respect to definitions, descriptive 
name, shipping name, packing, marking, authorized containers, labeling, and 
certification of shipments of explosives or other dangerous articles or sub- 
stances, and combustible liquids, apply to all shippers offering such articles 
or substances for transportation or storage on board vessels to which these 
regulations apply. 

Application to others.— The provisions of these regulations,. Insofar ns ap- 
plicable to them respectively, are binding upon owners, charterers, ugents. 
musters, or persons in charge of vessels subject to these regulations and upon 
all other persons transporting, carrying, conveying, handling, storing or stowing 
on board such vessels nny explosives or other dangerous articles or substances, 
and combustible liquids. 

Compliance.— The applicable provisions of these regulations shall be ob- 
served by: 

(a) AU vessels, domestic or foreign, subject to these regulations, and the 
owners, charterers, agents, masters or persons in charge of such vessels ; 

(b) RaUway or highway carriers and their operators, ownere, ageuts, or 
representatives when vehicles operated by such carriers and loaded with ex- 
plosives or other dangerous articles or substances, and combustible liquids urc 
offered for transportation or enter on board a vessel ; 

<2*1 shippers, their agents or other persons offering explosives or other 
STa?rve Q iels! S ° r subs,nncos ’ Qnd comb «stible liquids, for transportation 
persons engaged in the acceptance, handling, stowage, storage 

sissrdSr dangerous nrucics ° r subs,anc «’ -"i 

shippers or carriers of explosives or other dangerous articles or 

sh0 " ' nstruc ' ,he,r — «>»«>- -o 


or 



214 


MODERN SHIP STOWAGE 


Enforcement. — (a) The provisions of R. S. 4472, as amended, and the regu- 
lations prescribed herein, shall be enforced primarily by the Bureau of Marine 
Inspection and Navigation, Department of Commerce, and the Coast Guard 
of the Department of the Treasury. Enforcement officers may at any time 
and at any place within the jurisdiction of the United States board any 
vessel for the purpose of enforcing the provisions of these regulations. 

(b) An officer of the Coast Guard designated by the Secretary of the 
Treasury os captain of the port, or to perform the duties of the captain of 
the port, is hereby empowered to enforce these regulations. If the captain of 
the port, or the officer designated to perform the duties of the captain of 
the port, finds that any explosives or other dangerous articles or substances, 
and combustible liquids are being handled, stored, stowed, carried or trans- 
ported in violation of the statute or of these regulations such officer may stop 
such operation or require such corrective action ns he may deem necessary to 
effect the purposes of the statute and compliance with the regulations. 

(c) Any collector of customs may. when possessing knowledge that a vessel 
is violating any provisions of the statute or regulations established thereunder, 
by written order served on the master, person in charge of such vessel, or the 
owner or charterer thereof, or the agent of the owner or charterer, detain such 
vessel until such time as the provisions of the statute and these regulations 
have been complied with. The master, person in charge, or owner or charterer, 
or the agent of the owner or charterer of a vessel so detained may. within ft 
days, appeal to the Secretary of Commerce who may, after investigation, affirm, 
set aside, or modify the order of the collector. 

Military or naval forces.— The provisions of these regulations shall not be 
construed to prevent the transportation of military or naval forces with their 
accompanying munitions of war and stores. 

United States War and Navy Department shipments. — Shipments of explosives 
or other dangerous articles or substances by. for, or to the War or Navy Depart- 
ments of the United States Government shall be packed, including limitations of 
weight, in accordance with the Interstate Commerce Commission regulations for 
the transportation of explosives or other dangerous articles in efTect at time 
of shipment, unless special packing is required by specific directions of the War 
or Navy Departments. Such shipments may he accepted for transportation 
under either method of packing. 

Canadian shipments.— Shipments of explosives or other dangerous articles or 
substances, as defined herein, which are packed, marked, and labeled In con- 
formity with the regulations of the Board of Transport Commissioners for 
Canada, may be accepted and transported on board vessels within the navi- 
cable waters of the United States provided their acceptance and stowage on 
hoard the vessel Is in accordance with these regulations for the substances 
involved, and provided further that the bill of lading or other shipping paper 
carries the certifying statement of the shipper that the goods are packed, 
marked, and labeled in accordance with the regulations of the Board of Trans- 

nort Commissioners for Canada. . 

1 Fxoort shipments.— Shipments to a foreign country may be accepted for 
transportation when packed, marked, labeled, and described in accordance with 
the regulations of the country of destination. The hill of lading or other shipping 
naner^boll identify such shipments by the shipping name shown in these rngu- 
InHons for the particular substance and also shall certify that the packing. 
Inarkin t/°an d 1 a beH n g°i s in accordance with the foreign regulations, and identify 
hv title or otherwise such foreign regulations. Markings on export packages 
mnv be in the language of the country of destination. Labels as prescribed In 
b Ions shall be affixed or printed or stamped upon such export 

these regnl re(J for transportation in lots of one hundred (1<X» <» r b' ss 

Dockages, "stowog^on board a vessel shall be in accordance with these regu.a- 

— (a)* Import shipments of explosives or , ...(.nAttoMnn ill 

riiK 'Mg ig.Kagr.gai 

original containers C ™ ]y wi ' lh the Interstate Commerce Commission reguln- 
by motor vehicle shall ™ , osivps and other dangerous articles in effect 

t ions for the transporrano Snorter sh all furnish with the order to the 

at the time of |hlpment The ngent nt lhe port of entry, full and 

t° rei gn shipper, and also marking, labeling, and other requirements 

l ?2Sfri£S^thi Interstate Commerce Commission regulations. 
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(b) Import shipments of explosives and other dangerous articles, and com- 
bustible liquids accepted for transportation in a foreign port in outside metal or 
wooden barrels or drums not exceeding 110 gallons capacity, wooden boxes not 
exceeding 300 pounds weight of box and contents, or flberboard boxes not 
exceeding 65 pounds weight of box and contents, which upon arrival at domestic 
ports are not destined for transportation in these original import containers by 
common carrier by rail or common or contract carrier by motor vehicle may be 
accepted on board vessels provided the shipper certified upon the bill of lading 
or other shipping paper that the container is in conformity with the regulations 
of the country of origin. If the country of origin has no regulations governing 
the transportation by vessel of the explosives and dangerous substances involved, 
the shipper shall certify that the container is so constructed os to maintain 
its complete integrity under all conditions likely to be encountered during trans- 
portation. The master of the vessel, before accepting such import shipments, shall 
satisfy himself that the containers are sufficiently strong to stand, without 
rupture or leakage of contents, all risks ordinarily incident to transportation. 

(c) Stowage of import shipments on board vessels shall be in accordance 
with the provisions of these regulations. 

Inspection of cargo . — On all vessels, other than barges and magazine vessels 
storing explosives, an inspection of cargoes of explosives or other dangerous 
articles or substances shall be ordered by the master of the vessel during a 
voyage to insure that such cargo Is carried with safety and that no damage 
caused by shifting cargo, spontaneous heating, leaking or sifting of containers, 
or from other causes has been sustained since loading and stowage. On such 
vessels that have dangerous cargo stowed on board for a period exceeding 24 
hours temperature readings shall be taken at proper intervals and such tem- 
peratures recorded and retained as a record of each voyage. When any cargo 
is discovered to be In a dangerous condition from leakage, sifting, heating, 
wetting, or other causes, such condition shall be corrected In such manner as 
the Judgment of the master may dictate. All unusual circumstances divulged 
during inspection of dangerous cargo and any action token as a result thereof 
shall be a subject for log entry. 

Report pres.— The master of any oceangoing vessel having on board explosives 
or other dangerous articles or substances as cargo and about to enter a port 
of the United States shall make or cause to be made an inspection immediately 
prior to entering such port. If the Inspection discloses the presence of fire 
or any other hazardous condition, such condition shall immediately be reported 
to the district commander of the United States Coast Guard having supervision 
over the port or place to which the vessel is bound and the master or person 
in charge of such vessel shall comply with the instructions given by the district 
commander as to the procedure to be followed In entering the port or place. 

Damaged containers.— ( a) Any outside container that is sufficiently damaged 
as to permit the escape of the contents therein, or shows marks of having leaked 
or the securing means give evidence of failure to properly contain the package 
shall not be accepted on board any vessel for transportation or storage. 

(b) Any damaged outside container, as described in (a) when restored or 
repaired to the satisfaction of the owner or master of the vessel may be ac- 
cepted. Special attention shall be given to containers of substances that are 
required by the regulations to be shipped “wet** to be certain that any escaped 
liquid is replaced before the restored container is accepted. 

(c) Damaged, leaking, or insecure outside containers which it Is not feasible 
to restore shall be refused and promptly reported by the owner or master of 
the vessel to the nearest board of local inspectors. 

(d) Containers of a particular type that frequently show damage, leakage 
or other failure shall also be reported to the board of local inspectors foT the 

^Hn C V n u h <*7° was ! ad “- Such Information as willasslst in cor 

recting faults of such containers should be included in the report 

Emergency shipments.— (a) In event of a casualty occurring to or on hnnrd 
a vesse 1 involving explosives or other dangerous articles or substances o n board 

master or person In charge of the vessel 
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(b) Explosives or olher dangerous articles or substances found on board a 
vessel in an unsafe couditiou may be disposed of by jettisoning or otherwise 
destroyed or rendered innocuous or may be continued in transportation to the 
nearest port, whichever course may, in the judgment of the master or person 
In charge, provide maximum safety to the vessel, its passengers and crew. If 
such substance is brought into port, delivery shall not be made to the consignee 
or any forwarding carrier and a report shall immediately be made to the nearest 
hoard of local inspectors with a request for instructions as to disposition of the 
substance. A reiiort shall likewise be made covering the disposition by jettisoning 
or otherwise of dangerous substances. 

Shipments in violation. — (a) Shipments of explosives or other dangerous 
articles or substances found by a vessel’s owner, agent, charterer, master, or 
person in charge to have been tendered or delivered for transportation on board 
a vessel under a ftilse or deceptive descriptive name, marking, invoice, shipping 
paper, or other declaration, or without the shipper furnishing information in 
writing of the true character thereof at or before the time of delivery, shall be 
refused transportation and the board of local inspectors for the district In 
which such cargo was offered shall promptly be notified, in writing, of all the 
facts in connection with such violation. 

(b) When any such shipments are found in transit the master of the vessel Is 
authorized to adopt such procedure as will in his judgment provide maximum 
safety to the vessel, its passengers aud crew. If brought into port, delivers’ 
shall nor be made to the consignee or any forwarding carrier and n report 
shall immediately l>e made to the nearest board of local inspectors with a request 
for instructions us to disposition of the shipment. 

Handling and stowage of cargo .— Explosives or other dangerous articles or 
substances as cargo shall be handled or stowed on board vcsselc under the direc- 
tion and observation of a qualified person assigned for such duty. For vessels 
engaged in voyages coastwise, or on rivers, bays, sounds, or lakes, including the 
Great Lakes, when the voyage is not foreign-going, such person may be an em- 
plovce of the vessel owner or charterer and so assigned by said owner or char- 
terer or he may be a licensed officer attached to the vessel and assigned by the 
master of the vessel. For domestic vessels engaged in voyages foreign-going or 
intercoastal such person shall he an officer possessing an unexpired license Issued 
bv the Bureau of Marine Inspection and Navigation and assigned to such duty by 
tiie owner, charterer, agent or master of the vessel. For foreign vends such 
person shall be an officer of the vessel assigned to such duty by the master 

via common carrier red,.— Ini Rognlnllnns nrnmulgnlo<l hr the 
Interstate Commerce Commission under the title of "Regulations for the Trans- 
portation of Explosives and Other Dangerous Articles in effect at the tlim 
'of shipment with respect to definitions, descriptions, descriptive names and 
classifications of explosives. Inflammable liquids, inflammable solids, oxidizing 
materials, corrosive liquids, compressed gases, and poisonous n .^* ic,es /’ ,ho 
resnect to ^peei float ions of containers for such articles, and with respect to the 
packing marking. labeling, and certification of such articles are adopted and 
form part of these regulations and shall be complied with by all persons packing 
and' 1 preparing and all shippers offering such articles for transportation by 

lj!,Tt ^iVe common carriers: Provided, however. That the 
Uoard vessel, of " 

Sf Iho '"rotation, ™.tnine.l heroin. < These nre the two foregoing seet.ons en- 
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respect to specifications of containers for such articles or substances, and with 
respect to the packing, marking, labeling, and certification of such articles or 
substances conform to the requirements of the regulations in effect at the time 
of shipment as promulgated by the Interstate Commerce Commission under 
the title of "Regulations for the Transportation of Explosives and Other Danger- 
ous Articles" except as may be otherwise required by the regulations herein. 
Import or export shipments of such articles or substances shall comply with the 
provisions of sections 146.02-10 and 146.02-11 of the regulations contained herein. 

(b) Shipments of combustible liquids or hazardous articles, prepared, packed, 
and offered for transportation by vessels other than common carrier vessels, shall, 
with respect to definitions, descriptions, descriptive names and classifications; 
and with respect to containers for such articles or substances; and with respect 
to the packing, marking, and certification of such articles or substances conform 
to the applicable provisions of the regulations contained herein. 

Repairs — (a) A vessel having on board explosives or other dangerous articles 
of cargo shall not proceed to a ship repair plant or enter upon a drydock or 
marine railway, or otherwise undertake repairs except in compliance with the 
following conditions : 

(b) No repairs, other than emergency repairs to the vessel's main propelling 
plant or auxiliaries thereto or the boilers or auxiliaries thereto, shall be under- 
taken while having on board any explosives ns cargo. 

(c) Repairs shall not be undertaken in holds after the discharge of any 
cargo of explosives until all precautions are takeu to see that no residue of 
cargo is left to create a hazard. 

(d) No repairs shall be undertaken In holds containing any other dangerous 
articles of cargo nor shall any repairs be undertaken in compartments adjoin- 
ing holds in which other dangerous articles of cargo are stowed except normal 
maintenance repairs to the vessel's main propelling or boiler plant or auxiliaries 
thereto, including tail shaft and propeller. 

(e) Before undertaking repairs in holds that have lately contained substances 
capable of giving off inflammable or explosive vapor, it is required that such 
holds be gas-free. 

(f) Repairs shnll not be undertaken in holds that have lately contained 
cargo consisting of inflammable solids or oxidizing materials until all pre- 
cautions are taken to see that no residue of cargo is left to create a hazard. 

(g) None of the foregoing provisions shall apply to permitted articles of 
ships' stores and supplies of a dangerous nature, although provisions shall he 
taken to afford safe storage and protection to such stores from any risk 
Incident to the repair work. 

(h) Emergency repairs, contrary to the provisions set forth nbove. may be 
undertaken when in the judgment of the master such repairs are necessary for 
the safety of the vessel, its passengers and crew. 

Preservation of records.— ( a) Where these regulations require the prepara- 
tion of shipping orders, manifests, or other shipping documents, cargo lists, 
cargo stowage plans, reports, and any other papers or records, it shall be the 
duty of the owner of the vessel to preserve such records or copies thereof In 
his ofllce or place of business in the United States for a period of at least 1 year 
Persons or corporations chartering or engaging or contracting for the use 
of vessels under such terms and conditions that they have full and exclusive 
control of the management and operating of such vessels shnll be subjected to the 
same requirement for preservation of records as are Imposed upon owners of 
vessels by this section and in such cases the owners shall not be required to 
preserve such records. 

(h) Any records requited to be so preserved shall be produced to thp Serre. 
tary of Commerce upon his request therefor. 

LIST OF EXPLOSIVES OR OTHER DANGEROUS ARTICLES 

(Containing^ the Shipping Name or Description of Articles Subject to the Rcou- 

Navigation)* 16 Departnl€nt of Commerce, Bureau of Marine Inspection and 

Donyerouj articles not named.— Any article not properly described hv n nnmn 
shown in this commodity list when such article classifies 7 under the definitions 
444742* — 42 IB 
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contained herein ns a dangerous article shall be prepared and offered for ship- 
ment in compliance with these regulations. 9 

Classification . — This list shows the classification of each permitted article 
or substance. It also shows the articles or substances that are prohibited by 
the provisions of R. S. 4472; as amended, or that are not permitted by these 
regulations, for transportation or storage on board vessels. 


SI0N8 AND ABBREVIATIONS 

An asterisk (•) indicates the article may or may not come within the classifi- 
cation shown. If. in accordance with the definitions contained herein, toe 
article does come within the classification it is subject to these regulations: 


Inf. L. — Inflammable liquid. 

Inf. S. — Inflammable solid. 

Oxy. M.— Oxidizing material. 

Cor. L.— Corrosive liquid. 

Inf. G. — Inflammable compressed gas. 
Noniuf. G. — Noninflammable compressed 
gas. 

Pols. A.— Poison gas or liquid, class A. 
Pols. Ii. — Poisonous liquid, or solid, 
class B. 

Pols. C.— Tear gas. class C. 

Expl. A. — Class A— Explosives. 

Ebcpl. B. — Class B— Explosives. 


Expl. C. — Class C — Explosives. 

Comb. L. — Combustible liquid. 

Haz. — Hazardous article. 

Prohibited — Means prohibited by R. S. 
4472. as amended. 

Not permitted — Means not permitted 
by these regulations. 

No restrictions — Means this item is 
shown in the regulations only to dis- 
tinguish it from articles under 
similar name that are classed ns 
dangerous. 


COMMODITY LIST 


(Note.— A n asterisk (•) Indicates the article may or may not come within the clnssltlcatlon 

shown 1 


Article Claitlllcotion 

Acetnlehyde (ethyl 

aldehyde) Inf- L 

Acetic acid: 

Aqueous solution Comb. I*. 

Glacial Comb. L. 

Acetic anhydride go. 

Acetone Do 

Acetone oils — Inr "• 

Acetyl chloride Cor. " 

Acetylene Iuf - G - 

Acid carboys, empty 
(see Carboys). 

Acids, liquid, n. o. s C°f- 

Acrolein- J° # is T A ' 

Acrylonltrile Inf. L. 

Airplane flares (see 

Fireworks) . # 0 

Air. compressed Nonlnf. G. 

Alcohol : _ . „ 

Ally), liquid Po,s B ‘ 

Amyl (normal primary, 
normal secondary. Iso 

amyl) Comb. L 

Amyl, tertiary rvimh I 

Secondary In* ** 

Tertiary Do. 

Denatured- - Do. 

Isobutyl Comb. L 

Isopropyl- 

Do.* Inf L 


Article Claeaiflcatlon 

Alcohol— Continued. 

Propyl* Inf- L. 

Wood Do. 

Alkaline corrosive battery 

fluid Cor. L. 

With storage batteries. 

(See Electrolyte 
(acid) or a 1 k n 1 1 n e 
corrosive battery fluid 
packed with storage 
batteries.) 

Alkaline corrosive liquids. 

n. o. Do. 

Aluminum : 

Liquid* (see also 

Bronzing liquid)* Inf. L. 

Nitrate - Oxy. M. 

Powder, uncoated Haz. 

Ammonium : „ . „ 

Arsenate, solid Pols. B. 

Bichromate Oxy. M. 

Nitrate Do- 

Perchlorate Do- 

Permanganate Do. 

Picrate. (See High ex- 
plosives.) 

Wet ( when wet 
with not less 
than 10 percent 
of water and in a 
quantity not ex- 
ceeding 10 ounces 
in one outside 
package) Inf- S. 


> I'nlcss otherwise exempt bj th. Provisions of the Detail Regulations. 
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Article Classification 

Ammunition : 

Chemical. (See Chemi- 
cal ammunition.) 

Explosive. (See Am- 
munition — projectiles, 
grenades, bombs, 
mines, and torpedoes.) 

For cannon: 

Nonexplosive No re- 

stric- 
tions. 

With empty projec- Expl. B. 
tiles (see also 
Ammunition, for 
cannon, with non- 
explosive projec- 
tile). 

With explosive gas. Expl. a. 
smoke, or incendi- 
ary projectiles. 

With nonexplosive Expl. B. 
projectiles. 

With sand-loaded Do. 

projectiles (see 
also Ammunition, 
for cannon, with 
nonerplosive pro- 
jectile). 

With solid projec- Do. 

tiles (see also 
Ammunition, for 
cannon, with non- 
explosive projec- 
tile). 

Without projectiles Do. 

(sec also Am- 
munition. for can- 
non, with non- 
explosive projec- 
tile). 

For small arms Expl. C. 

With explosive Expl. A. 
bullets. 

Amyl: 

Acetate* Inf. L. 

Do* Comb. L. 

Nitrate Inf. L. 

Anhydrous ammonia Nonlnf. 

Aniline oil drums, empty Haz. 

Aniline oil, liquid Pols. B. 

Anti-freeze compounds, Comb. L. 
liquid.* 

Do* Inf. I* 

Antimony penta chloride Cor. L. 

Argon Nonlnf. G. 

Arsenic: 

Acid: 

Liquid Pols.B. 

Solid Do. 

Bromide, solid Do. 

Chloride (arsenous). Do. 

liquid. 

Iodide, solid Do 

Metal, solid Do. 

Pentoxide, solid Do, 


Article Classification 

Arsenic — Continued. 

Solid. (See Arsenic 
metal, solid.) 

Sulfide (powder), solid. Pols. B. 

Trichloride (see Arse- Do. 

nic chloride (arsen- 
ous), liquid). 

Trioxlde, solid Do. 

White, solid. Do. 

Arsenical compounds or mix- Do. 

tures, n. o. s., solid. 

Arsenical dip, liquid (sheep Do. 

dip). 

Arsenical dust. (See Insec- 
ticide. dry.) 

Arsenical flue dust. (See 
Insecticide, dry.) 

Arsenous and mercuric lo- Do. 

dide solution, liquid. 

Arsenous add, solid Do. 

Asphalt, cutback.* (See 
ltoad asphalt or Tar, 
liquid.) 

Asphalt Haz. 

Automobiles, motorcycles, 
tractors, or other self-pro- 
pelled vehicles: 

New or used, when of- Do. 

fercd for transporta- 
tion without boxing 
or crating and con- 
taining no gasoline or 
other motor fuel with- 
in the fuel tanks. 

New or used, when of- Do. 

fered for transporta- 
tion without boxing 
or crating and con- 
taining gasoline or 
other motor fuel with- 
in the fuel tank. 

New or used, within Do. 
boxes or crates, when 
shipped as cargo, and 
containing no lubrl- 
eating oil, gasoline or 
other motor fuel with- 
in the motor or fuel 
tank. 

Bags, nitrate of soda: 

Empty and unwashed.. Inf. S. 

Empty and washed. 

(See Burlap bags, 
used and washed.) 

Barium: 

Blnoxide. (See Barium , 
peroxide.) 

Chlorate. (See Chlo- 
rates.) 

Wet (See Chlo- 
rates, wet) 

Cyanide, solid Pols n 

Dioxide. (See Barium 
peroxide.) 

Nitrate Oxy. M. 
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Article Classification 

Barium — Continued. 

Perchlorate. (See un- 
der Perchlorates.) 

Permanganate. (See un- 
der Permanganates.) 

Peroxide Oxy. M 

Ba rrels. empty. (See 
Drums, empty.) 

Batteries : 

Drv No re- 

stric- 
tions. 

Electric, storage, wet— Cor. L. 
With containers of 
corrosive battery 
tluid. (See Elec- 
trolyte (acid) or 
Alkaline corrosive 
battery fluid 
packed with stor- 
age batteries.) 

Battery charger with elec- 
trolyte (acid) or alkaline 
corrosive liquid. (See 
Electrolyte (acid) or alka- 
line corrosive battery fluid 
packed with battery 
charger or radio current 
supply device or parts 
thereof.) 

Battery fluid. (See Electro- 
lyte (acid) battery fluid 
or Alkaline corrosive bat- 
tery fluid.) 

Battery parts (plates, grids. Haz. 

etc., unwashed, exhausted) 

Benzaldehyde Comb. L. 

Benzene 1,,r - 

Benzine uo - 

Benzol. (See Benzene.) 

Benzoyl : . 

Chloride ‘ " r 

Peroxide, dry (granular Inf. .v 
form.) . ~ 

Peroxide, wet (with not Do. 
less than 30 percent 

water.) n , 

Benzyl chloride ; cor * 

Black blasting powder. 

(See Black powder.) 

Black pellet powder. (See 
Black powder.) 

Black powder----------- Expl * A 

Black powder ignltere with 
empty cartridge bags. 

(See Igniters.) 

Black rifle powder. (See 
Black powder.) 

Blasting caps: 

Electric. (See Electric 
blasting caps.) 

i* a: 

wl,h M^ e T,„r I :ooo - do c 

1.000 or fewer caps- Expl. c. 


Article Classification 

Blasting gelatin. (See High 
explosives.) 

Blasting powder. ( See 
Black powder.) 

Bleaching powder Haz. 

Bombs: 

Explosive. (See Explo- 
sives. bombs.) 

Explosive, gas. smoke, 
or incendiary. (See 
Explosives, bombs.) 

Fireworks. (See Fire- 
works. ) 

Gas. smoke, or incen- 
diary nonexplosive. 

(See Chemical ammu- 
nition.) 

Sand-loaded or empty. 

(See Ammunition, for 
cannon, nonexplo- 
sive.) 

Bone, chipped (heat- Haz. 
treated). 

Boosters (explosive) Expl. A. 

Bordeaux nrsenltes: 

Liquid Pois. B. 

Solid Do. 

Boron trichloride Cor. L. 

Do Non Inf. G. 

Bottles, acid or other cor- Haz. 

roslve liquid, empty. 

Box toe board (nltrocellu- Do. 
lose base). 

Box toe gum* Comb. L. 

Po* Ini. L. 

Bromacetone. liquid-—--— Pols. A. 
Brom benzyl cyuulde. liquid— I ols. C. 

Bromine S or *K r 

Bromobenzene -— Comb. L. 

Bromomethane. liquid. (See 
Methyl bromide, liquid.) 

Bronzing liquid* Inf. L. 

Brucine, solid Pols. B. 

Burlap bags: 

New Haz 

Used and unwashed Do. 

Used and washed Do. 

Burlap cloth (Hessian) Haz. 

Burnt cotton (not re- Inr. b. 
picked) 

Burnt fibers. (See Fibers, 
burnt wet or damp.) 

Butane. (See Liquefied pe- 
troleum gas.) 

Bu %o c n o L 

Cacodyl ic acid, solid Pols. B. 

Calcium : Do 

Arsenate, solid do. 

Arsenlte. solid .. D * 

Carbide ------ !Inz 

Cb, .°:. Oxy. M. 
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Article Clarification 

Calcium — Continued. 

Cyanomide, not hy- Uaz. 
drated. 

Hypochlorite. (See 
Bleaching powder.) 

Metallic Inf. S. 

Nitrate Oxy. M. 

Perchlorate. ( See under 
Perchlorates.) 

Permanganate. (See un- 
der Permanganates.) 

Peroxide Do. 

Phosphide — Inf. S. 

Camphcne Haz. 

Camphor (crude, refined, or Do. 
synthetic). 

Camphor oil Comb. L. 

Cannon powder. (See Black 
powder. ) 

Cannon primers. ( See Prim- 
ers.) 

Cops: 

Blasting. (See Blast- 
ing caps.) 

Toy. (See Toy caps.) 

Carbolic acid : 

Fused solid. (See Car- 
bolic acid, solid.) 

Liquid (liquid tar acid Pols. B. 
containing over GO 
percent benzopbenol). 

Solid Do. 

Carbon: 

Bisulfide Inf. L. 

Dioxide, liquefied Xoninf. G 

Disulfide. (See Carbon 
bisulfide.) 

Monoxide Inf. G. 

Carbon dioxide syphon Do. 

bulbs. 

Carbon remover, liquid* Comb. L. 

(See also Compounds, 
cleaning, liquid.*) 

Carbonyl chloride. (See 
Phosgene.) 

Carboys, empty Haz. 

Cartridge bags, empty, with Expl. C. 

black powder igniters. 

Cartridge cases, empty, Do. 

primed (see also Primers.) 

Case oil. (See under proper 
shipping name, as Ben- 
zene, Benzine, Gasoline.) 

Casinghead gasoline. (See 
Natural gasoline.) 

Caustic potash : 

Liquid Cor. L. 

Solid__ Haz. 

Caustic soda : 

Cement: 

Leather* Comb. L. 

Do.* Inf. l. 

Liquid, n. o. s.* Comb. L. 

Do.* Inf L. 


hy- Haz. 


(See Prim- 


Blast- 


Articlc Clarification 

Cement — Continued. 

Roofing, liquid* Comb. L. 

Do.* Inf. L. 

Rubber*— Comb. L. 

Do.* Inf. L. 

Charcoal : 

Activated Inf. S. 

Animal Do. 

Bone — - Do. 

Briquets Do. 

Screenings: Made from 

"pinon" wood. Do. 

Wet Not per- 

mitted. 

Shell Inf. S. 

Wet Not per- 

mitted. 

Wood, crushed, granu- Inf. S. 
lated, ground, or pul- 
verized. 

Wood: 

Lump Do. 

Screenings, other Do. 

than “p I n i n" 
wood screenings. 

Chemical ammunition: 

. Containing class A pol- Pols. A. 
sonous gases or 
liquids. 

Containing class B poi- Pois. B. 

sons, liquids, or gases. 
Containing class C pol- Pois. C. 

sons, liquids, or gases. 

Explosive. ( See Ammu- 
nition, for cannon, 
with explosive gos, 
smoke, or incendi- 
ary projectiles.) 

Chloracetophenone, gas, liq- Do. 
uld or solid. 

Ch lor acetyl chloride Cor. L. 

Chlorate explosives, dry. 

(See High explosives.) 

Chlorate powders. (See 
High explosives.) 

Chlorates Oxy. M. 

Wet Do. 

Chlorbenzene. (See Mono- 
chlorbenzene. ) 

Chloride of lime. (See 
Bleaching powder.) 

Chloride of phosphorus. 

(See Phosphorus trichlo- 
ride.) 

Chloride of sulfur. (See 
Sulfur chloride.) 

Chlorinated lime. (See 
Bleaching powder.) 

Chlorine. Nnninf. 

Chlorosulfonic acid Cor L 

Chlorosulfonic add sulfur Do. 

trioxide mixture. 

Chlorplcrin : 

Absorbed Pols. A . 

Liquid Do 

Mixtures Do. 
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Article Classification 

Chromic acid Oxy. M. 

Solution Cor. L. 

Cleaning fluid or liquid* — Do. 
(See Compounds, clean- Inf. L. 
ing. liquid.)* 

Cloud gas cylinders. ( See 
Chemical ammunition.) 

Coal: 

Briquets, hot Not per- 

mitted. 

Facings Inf. S. 

Gas Inf. G. 

Coal oil (export shipments 
only.) (See Kerosene.) 

Coal tar: 

Distillate* Inf. L 

N. o. s.* Comb. L. 

Light oil. (See Ben- 
zene. ) 

Naphtha Inf. L. 

Oil. (See Coal-tar dis- 
tillate.) 

Cobalt reslnate: 

Fused No r e - 

s t r I c- 
tions. 

Precipitated Inf. S. 

Cocculus. solid (fishberry) — Pols. B. 
Coir. (See Fibers.) 

Coke, hot Not per- 

mitted. 

Collodion Inf. L. 

Collodion cotton: 

Wet with an inflamma- 
ble liquid (export 
shipments only). 

(See Nitrocellulose, 
wet with an inflam- 
mable liquid.) 

Wet with water (export 
shipments only). 

(See Nitrocellulose, 
wet with water.) 

Cologne spirits (alcohol). 

(See Alcohol, ethyl.) 

Colored Are. (See Fire- 
works. ) 

Columbian spirits. (See Al- 
cohol. wood.)* 

Combination fuzes Expl.L. 

Combination primers Do. 

Combustible liquid, n. o. s— Comb. L. 
Compounds: _ . _ 

Cleaning, liquid* Inf. L- 

Do* Cor. L. 

Do* Comb. L. 

Lacquer, pint, or var- Do. 
nish reducing, liquid.* 

Do lDt - U 

(See also Paint, 
liquid.) 


Article Classification 

Compounds — Continued. 

Lacquer, paint, or var- Comb. L. 
nish removing, 
liquid.* 

Do.* Cor. L. 

Do.* Inf. L. 

(See also Paint, 
liquid.) 

Lacquer, paint, or var- Comb. L. 
nish thinning, liquid.* 

Do.* Inf. L. 

(See also Paint, 
liquid.) 

Polishing, liquid (see Do. 

also Polishing com- 
pounds. liquid).* 

Type-cleaning, liquid Do. 

(see Compounds, 
cleaning, liquid).* 

Vulcanizing, liquid* Cor. L. 

Do. (See Cement, Inf. L. 
rubber.)* 

Compressed gases, n. o. s Inf. G. or 

Nonlnf. 

G. 

Containers, empty. (See 
Bottles: Carboys; Cylln- 
’ ders; and Drums.) „ , „ 

Copper acetoarsenlte. solid- Pols. u. 

Copper arsenlte, solid Do. 

Copra ” nz ; 0 

Cordeau detonant G. 

Cork : _ 

Granulated Haz _ 

Ground Do. 

Corrosive liquid, n. o. s Cor. L. 

Cotton Hnz _ 

Batting Do. 

Batting dross Do. 

Burnt (not repicked). 

(See Burnt cotton.) 

Sweepings. (See Cotton 

waste.) 

Wadding Do. 

Waste Do. 

Waste, oily. (See Fi- 
bers or fabrics with 
animal or vegetable 
oil.) 

Wet. (See Fibers, 
burnt, wet. or damp.) 

Cottonseed hull fiber or Do. 

shavings, pulp or cut 
linters. , . T 

Cresol. liquid (cresylic Comb, u 
acid).* 

Creosote : _ 

Coal tar V0 ‘ 

Oil. (See under Coal 
tar.) „ , 

Cresylic acid.* (See Cresol. 
liquid.) _ . T 

Crotonaldehyde Inf - ** 
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Article Olaaalflcatlon 

Crude nitrogen fertilizer so- Non- 
lution. inf- G. 

Crude oil, petroleum* Comb. L. 

Do.* Inf. L. 

Cyanide mixtures, dry Pois. B. 

Cyanide of: 

Calcium, solid Do. 

Copper No re- 

stric- 
tions. 

Lead Do. 

Potassium : 

Liquid Pois. B. 

Solid Do. 

Silver No re- 

stric- 
tions. 

Sodium: 

Liquid Pois. B. 

Solid- Do. 

Zinc No re- 

stric- 
tions. 

Cyanides, dry Pois. B. 

Cyanogen gas Pois. A. 

Cyclopropane Inf. G. 

Cylinders, empty Haz. 

Dead oil. (See Creosote, 
coal tar.) 

Decahydronaphtbnlcne* Comb. L. 

Decalin. (See Decahydro- 
naphthalene.) 

Delay electric igniters Expl. C. 

Depth bombs. (See Ex- 
plosives, bombs.) 

Deteriorated smokeless 
powder : 

For cannon Expl. B. 

For small arms Do. 

Detonating fuzes Expl. A. 

Dlazodinitropbenol. (See 
Initiating explosive.) 

Dlchlorethylene. (See Ethyl- 
ene dichloride.) 

Dlchlorodlfluoromethane Noninf. G 

Dichloropentanes Comb. L. 

Dl-isobutyl ketone Do. 

Dlmethoxy strychnine. (See 
Brucine, solid.) 

Dlmethylamine : 

Anhydrous Inf. L. 

Solution Do. 

Dimethylarsenlc acid, solid. 

( See Cacodyllc acid- 
solid.) 

Dimethyl : 

Ether Inf. G. 

Sulfate Cor. L. 

Sulfide Inf. L. 

Dlnltro benzol : 

Liquid Pols. B. 

Solid Do 

Dlnitrochlorbenzol, solid Do. 

Dlnltrotoluene, liquid (di- 
nltrotoluol, liquid). Comb. L. 

uiphenylamlnechlorarslne, 
gas, liquid, or solid. Pois. C. 


Article Olaaelficatlon 

Diphenylchlorarsine, solid — Pols. C. 

Diphosgene. (See Phos- 
gene. ) 

Disinfectant, liquid* Comb. L. 

Dressing, leather (see also 
Paint, liquid)* Do. 

Do Inf. L. 

Driers, paint or varnish (see 
also Paint, liquid.)* Comb. L. 

Do Inf- L. 

Drill cartridges. (See Am- 
munition, for cannon, non- 
explosive.) 

Drugs, chemicals, medicines, 
or cosmetics.* Inf. L. 

Do.* Inf. S. or 

Oxy. M. 

Do.* Cor. L. 

Do.* Pols. B. 

Do.* Comb. L. 

Drums, empty Haz. 

Dummy cartridges. (See Am- 
munition, for cannon, non- 
explosive.) 

Dynamite. (See High ex- 
plosives.) 

Electric blasting caps (see 
also Blasting caps) : 

1,000 or less Expl. C. 

More than 1,000 Expl. A. 

Electric squibs Expl. C. 

Electrolyte (add) or alka- Cor. L. 
line corrosive battery fluid 
packed with b a 1 1 er y 
charger or radio current 
supply device or parts 
thereof. 

Electrolyte (acid) or alka- Do. 

line corrosive battery fluid 
packed with storage bat- 
teries. 

Electrolyte (acid) battery Do. 

fluid. 

Empty cartridge bags— black 
powder Igniters. (See Ig- 
niters.) 

Empty cartridge coses Do. 

primed (see also Primers). 

Eradicators, paint or grease. Comb. L. 
liquid.* 

Eradicators (see also Paints, Inf. L. 
liquid). 

Essence (export shipments 
only). (See Gasoline, 

Carolina, Gazollne.) 

IS Inf0 - 

Anesthetic Inf. L. 

Diethyl Do . 

Ethyl Do 

Sulfuric Do. 

Technical or commer- Do. 

dal grade. 

Ethyl: 

Acetate Do 

Aldehyde. (See Acet- 
aldehyde. ) 
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Article Clarification 

Ethyl — Continued. 

Benzene Comb. L. 

Bromide Comb. L. 

Butyl acetate Do. 

Butyrate Do. 

Chloroacetate Inf. L. 

Chloride Inf. L. 

Hexaldehyde Comb. L. 

Lactate—. Do. 

Methyl ketone Inf. L. 

Nitrate— Do. 

Nitrite Do. 

Silicate Comb. L. 

Ethyldichlorarsine Pois. A. 

Ethylene Inf. G. 

Chlorhydrin Comb. L. 

Dichloride Inf. L. 

Glycol diethyl ether Comb. L. 

Glycol m o n o ni e t h y I Do. 

ether. 

Glycol monoethyl ether. Do. 

Glycol in o n «» m ethyl Do. 

ether acetate. 

Glycol raonocthyl ether Do. 

acetate. 

Oxide Inf. L 

Excelsior (shredded wood).. Haz. 
Explosives : 

Bombs Expl. A. 

Compositions, that ignite Protaib- 
spontaneously. itcd. 

Compositions, that un- Do. 

dcrtro marked decom- 
position when subject- 
ed for 48 consecutive 
hours to a temperature 
of 1C7° F. 

Compositions, containing Do. 

an ammonium salt 
and a chlorate. 

Hand grenades Expl. A. 

Do— - Do. 

Hich 

Initiating. Do. 

Low Do. 

Mines Do. 

Projectiles Do. 

Rifle grenades Do- 

Torpedoes Do. 

Samples of. (See sec- 
tion 146.20-5 and 
146.20-0 of Regula- 
tions.) 

Extracts, liquid flavoring*—. r*omb. L. 
Extracts (see also Alcohol. Inf. L. 
n. o. s.) 

Feed, wet mixed ,laz 

Felt waste. (See Cotton 
waste.) 

Felt, waste, wet. (See 
Fibers, burnt, wet or 
damp.) „ 

Ferric arsenate, solid ro,s _.*; 

Ferrophosphorus Haz - 


Article Clarification 

Ferrophosphorus briquets No re- 

stric- 
tions. 

Haz. 


Do. 


Do. 


Do. 


Ferrosilicon briquets 

Ferrosilicon : 

Containing between 45 
and 48 percent or 
containing, between 65 
and 70 percent silicon. 

Containing between 48 
and 65 percent silicon. 

Containing less than 45 
percent or more than 
70 percent silicon. 

Ferrous arsenate, solid! Pols. B. 

Fertilizer, ammoniating solu- Noninf. G. 
tion. containing free am- 
monia.* 

Fiberboard scrap (when dry. 
clean, and free from oil.) 

(See Paper scrap.) 

Fibers, burnt, wet or damp.. Inf. S. 

Fibers (Jute. hemp, flax Haz. 
sisal, coir, kapok, and simi- 
lar vegetable fibers). 

Fibers or fabrics, with ani- Inf. S. 
mal or vegetable oil. 

Film support, nitrocellulose 
base. ( Sec Pyroxylin plas- 
tics. rods, rolls, sheets, 
tubes.) 

Firecrackers. (See Fire- 
works. ) 

Fire extinguisher Cor. L. 
charges. — , . « 

Fire extinguishers Noninr. «. 
hand (containing nonllque- 

flpd *? s) * Fvnl it 

Firctcorks. forbiddm Not per- 

mltted. 

Fish oils— Haz. 

Fish scrap, or fish meal : 

Containing at least 0 Do. 
percent and not more 
than 12 percent inols- 

Contalnlng less than 0 Inf. S. 
percent or more than 
12 percent moisture. 

Fish scrap, wet acidulated. 

Flares: 

Airplane. (See Fire- 
works. ) 

Signal. (See Fire- 
works.) 

Flash cartridges (Sec Fire- 
works and low explo- 
sives.) „ 

Flash crackers. (See Fire- 
works.) 

Flash powder. (See Fire- 
works and low explo- 

S| V £Q | 

Flash sheets. (Sec Fire- 
works and low explo- 

sives.) 


I— Haz. 
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Article Clatii flea lion 

Flax. (See Fibers.) 

Formaldehyde Comb. 1.. 

Formalin. (See Formalde- 
hyde.) 

Formic acid Cor. L. 

Fuel oil: 

C. S. No. 1 Comb. L. 

C. S. No. 2* — Do. 

C. S. No. 3* Do. 

Do* Do. 

Fulminate of mercury : 

Dry Pro- 

hibited. 

Wet. (See Initiating 
explosive.) 

Furfural Comb. L. 

Furniture stain, liquid* (see Inf. L. 

also Paint, liquid). 

Fuses, railway. (See Fire- 
works.) 

Fuse : 

Igniters Expl. C. 

Instantaneous Do. 

Lighters Do. 

Safety Do. 

Fusel oil Comb. L. 

Fuzes: 

Combination, percussion, Do. 

time or tracer. 

Detonating Expl. A. 

Garbage tankage: 

Containing less thnn 8 Inf. S. 

percent moisture. 

Containing 8 percent or Hnz. 
more of moisture. 

Gas drips, hydrocarbon Do. 

Gas identification sets Pols. C. 

Do Pols. A. 

Gas oil* Comb. L. 

Gasoline Inf. L. 

Gazolina (export shipments 
only). (See Gasoline.) 

Gazollne (export shipments 
only). (See Gasoline.) 

G e 1 a t i n e dynamite. (See 
High explosives.) 

Gravure ink. (See Ink.)* 

Grenades : 

Empty, primed (see also Expl. C. 

Primers). 

Hand, explosive. (See 
Explosives, hand gre- 
nades.) 

Rifle, explosive. (See 
Explosives, rifle gre- 
nades.) 

Ground bituminous coal. 

(See Coal facings.) 

Guanyl nitrosamino gunnyll- 
dene hydrazine. (See Ini- 
tiating explosive.) 

Guanyl nitrosamino guanyl 
tetrazene. (See Initiating 
explosive.) 

Guncotton. (See High ex- 
plosives.) 

Hair, wet Inf. S. 


Article Cla**l/lcation 

Hay— Hnz. 

1 lav or straw (loose, wet or Not per- 
damp). milted. 

Helium Noninf. G. 

Hemp. (See Fibers.) 

Hemp. wet. (See Fibers, 
burnt, wet or damp.) 

Hessian. (See Burlap 

doth.) 

Hexaldebyde Comb. L. 

High explosives Expl. A. 

Highway signals. ( See Fire- 
works, fusees.) 

Hydrlodic acid Cor. L. 

Hydrobromic acid Do. 

Hydrocarbon gas: 

Liquefied - Inf. G. 

Non liquefied D« 

Hydrochloric acid Cor. L. 

Mixtures Do. 

Hydrocyanic acid: 

Liquid Pols. A. 

Solutions Pols. B. 

Unstabilized Not per- 

mitted. 

Hydrofluoric acid Cor. L. 

Anhydrous Do. 

Hydrofluosiliclc acid Cor. L. 

Hydrogen Inf. G. 

Dioxide. (See Hydro- 
gen peroxide.) 

Peroxide (containing Cor. L. 
over 7.41 percent (25 
volume) H>0,). 

Sulfide Inf. G. 

Igniters Expl. C. 

Illuminating projectiles. 

(See Fireworks.) 

Inflnmraable liquids, n. o. s__ Inf. L. 

Inflammable solids, n. o. s — Inf. S. 

Initiating explosives Expl. A. 

Ink* Comb. L. 

Do.* Inf. L. 

lusecticide : 

Dry* Pols. B. 

Liquid* Do. 

Vermin exterminator. Comb. L. 
liquid* 

Do.* Inf. L. 

Instantaneous fuse Expl. C. 

Insulation tape (varnished 
cloth type). (See Oiled 
textiles.) 

Iron: 

Arsenate, solid. (See 
Ferrous or ferric ar- 
senate, solid.) 

Oxide. (See Iron 
sponge.) 

Sponge Hnz. 

Spent Do. 

Isobutane. (See Liquefied 
petroleum gas.) 

Isopropanol. (See Alcohol, 
isopropyl.) 

Jute. wet. (See Fibers, 
burnt, wet or damp.) 
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Article Clasti/lcation 

Kapok. (See Fibers.) 

Kerosene (coal oil) Comb. L. 

Kerozene (export shipment 
only). (See Kerosene.) 

Lacquer* Do. 

Lacquer (see Paint, liquid)* Inf. L. 
Lacquer base : 

Liquid* Comb. L 

Do.* Inf. L. 

Lacquer base, or lacquer 
chips: 

Dry Inf. S. 

Plastic (wet with an in- Inf. L. 

flammable liquid). 

Lead: 

Arsenate, solid Pois. B. 

Arsenite, solid Do. 

Azide. (See Initiating 
explosive.) 

Dross Haz. 

Nitrate Oxy. M. 

Scrap Haz. 

Styphnate (lead trinitro- 
resorcinate). (See 
Initiating explosive.) 

Type dross No re- 

stric- 
tions. 

Leather bleach* (see also Inf. L. 
Paint, liquid). 

Lewisite Pols. A. 

Lime nitrogen. (See Cal- 
cium cyanamide, not hy- 
drated.) 

Lime, unslaked Haz. 

Liquefied carbon dioxide. 

(See Carbon dioxide, liq- 
uefied.) 

Liquefied hydrocarbon gas. 

( See Hydrocarbon gas, 
liquefied.) 

Liquefied petroleum gas Inf. G. 

I/ondon purple, solid Pois. B. 

Long-time burning oil (ex- 
port shipment only). 

(See Kerosene.) 

Low blasting explosive. 

(See Low explosives.) 

Low explosives Expi. A. 

Lye. (See Caustic soda. 

Machines or apparatus (as- Nonlnf. G. 
sembled for shipment con- 
taining not over 15 pounds 
weight of gas or liquid for 
their operation. 

Ma Trsen".e. so..d Pols B. 

Metallic, powder inr. 

Nitrate Oxy. M. 

Perchlorate 

Peroxide uo - 

Manganese dioxide uaz 

Matches : T . c 

Book Inf §„ 

Card -- £o‘ 

Strike-anywhere uo - 


Article Claeei/tcatlon 

Strike-on-box Do. 

Mercuric : 

Acetate Pois. B. 

Ammonium chloride, 

solid Do. 

Benzoate, solid Do. 

Bromide, solid Do. 

Cyanide, solid Do. 

Cyanamid. solid Do. 

Iodide, solid Do. 

Oleate, solid Do. 

Oxide: 

Red, solid Do. 

Yellow, solid Do. 

Oxycyanide, solid Do. 

Potassium iodide, solid Do. 

Salicylate, solid Do. 

Subsulfate, solid Do. 

Sulfate, solid Do. 

Sulfocyanate, solid Do. 

Mercurol, solid Do. 

Mercurous : 

Bromide, solid Do. 

Gluconate, solid Do. 

Iodide, solid Do. 

Nitrate, solid Do. 

Oxide, black, solid Do. 

Sulfate, solid Do. 

Mercury : 

Acetate, solid Do. 

Bichloride, solid Do. 

Bisulfate, solid Do. 

Compounds, n. o. s Do. 

(solid). 

Cvanide. solid Do. 

Nucleate, solid (see also Do. 
Mercurol, solid). 

Methane— Inf. G. 

Methanol (see Alcohol. Inf. L. 

wood). 

Methyl : 

Acetate Ho. 

Acetone Do. 

Alcohol (see also Al- Do. 

cobol, wood). 

Amyl acetate Comb. L. 

Amyl ketone Do. 

Bromide, liquid Pols. B. 

Chloride Inf. G. 

Dichlorarsine Pols. A. 

Formate Inf. L. 

Mesityl oxide— Comb. L. 

Mineral spirits.* (See Com- 
pounds, lacquer, paint, or 
varnish reducing, liquid.) 

Mines, explosive. (See Ex- 
plosive mines.) 

Mixed add- C° r - 1 U T 

Monobrombenzene (see also Comb. L. 

Bromobenzene). , 0 

Monochloracetone, stabi- Pols. C. 

lized 

Monoclilorbenzene (chi or- 

benzene) (cblorbenzol). Comb. L. 

Monochloroacetone ?°J « ' 

Monomethylamine inr. u. 
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Article Classification 

Mortar stain, liquid* (see Inf. L. 

also Paint, liquid) 

Moth balls. (See Naphtha- 
lene.) 

Motion-picture film : 

Cellulose acetate base—. No re- 
stric- 
tions. 

Nitrocellulose base Inf. S. 

(positive or negative). 

Old and worn out No re- 

stric- 
tions. 

Cellulose acetate Do. 

base. 

Nitrocellulose base.. Do. 

Scrap ( nitrocellulose 
base). ( See Pyroxylin 
plastic scrap.) 

Toy Inf. S. 

Standard width Do. 

Unexposed (nltrocellu- Inf. S. 
lose base). 

Motor fuel (export ship- 
ments only). (See Gaso- 


line.) 

Motor fuel antiknock com- Pols. B. 
pound. 

Motor fuel, n. o. s.* Comb. L. 

Do.* Inf. L. 

Motor spirit (export ship- 
ments only). (See Gaso- 
line.) 

Muriatic acid. (See Hydro- 
chloric acid.) 

Mustard gas Pols. A. 


N a f t a ( export shipment 
only). (See Gasoline.) 

Naphtha : 

Coal tar. (See Coal-tar 
naphtha.) 

Distillate. (See Petro- 
leum.) 

Petroleum. (See Ben- 
zine.) 

Solvent. (See Coal-tar 
naphtha.) 

Naphthalene Haz. 

Naphthalin Do. 

Natural gasoline (casinghead Inf. L. 
gasoline) 

Negative cotton. (See High 
explosives.) 

Neon gas Nonlnf Q. 

Nickel: 

Carbonyl Inf. L. 

Cyanide, solid Pols. B. 

Nicotine: 

Hydrochloride Do. 

Liquid. ( See Insecticide 
liquid.) 

Salicylate Do. 

Sulfate, solid or liquid. 

(See Insecticide, dry 
or liquid.) 

Tartrate Do. 


Article Classification 

Nitrate of ammonia explo- 
sives. (See High explo- 
sives.) 

Nitrates, n. o. s. Oxy. M. 

Nitrating acid. (See Mixed 
acid.) 

Nitric acid Cor. L. 

Nitrobenzene, liquid Pols. B. 

Nitrobenzol. liquid. (See 
Nitrobenzene, liquid.) 

Nltro-carbo nitrate (see also Oxy. M. 
Nitrate) 

Nitrocellulose: 

Dry (see High explo- 
sives). 

Wet with an inflammable Inf. L. 
liquid. 


Wet with water Inf. S. 

Nltrochlorobenzene : 

Meta or para, solid Pols. B. 

Ortho, liquid Do. 

Nitrogen Nonlnf. 

G. 

Dioxide, liquid Pols. A. 

Peroxide Do. 

Tetr oxide Do. 

Nitroglycerin : 

Liquid Expl. A. 

Spirits of - Inf. L. 


Nitroguanldlne, wet with wa- Inf. S. 
ter 

Nltromannite. (See Initiat- 
ing explosive.) 

Nltromannite. (Seelnltl. 
tiatlng explosive.) 

Nitrostarch : 

Dry. (See High explo- 
sives.) 

Wet with an inflammable Inf. L. 
liquid (see also Nitro- 
cellulose). 

Wet with water Inf. S. 

Nltrosyl chloride Nonlnf. G. 

Nitrous oxide Do. 

Nonllquefled gases. (See 
Compressed gases, n. o. s.) 

Oakum — Haz. 

Oil* Inf. L. 

Oil, n. o. s.* Do. 

Oil of mlrbane (see also Pols. B. 
Nitrobenzene, liquid). 

Oil of vitriol. (See Sulfuric 
acid.) 

Oiled clothing (manufactured Haz. 
articles properly dried to 
prevent spontaneous heat- 
ing). 

Oiled paper (manufactured Do. 

articles properly dried to 
prevent spontaneous heat- 
ing). 

Oiled textiles (manufactured Do. 

articles properly dried to 
prevent spontaneous heat- 
Ing). 

Oxidizing materials, n. o. s.__ Oxy. M. 
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Article Classification 

Oxygen Noninf.G. 

I’aint : 

Aluminum, bronzing, or Comb. I,, 
gold.* 

Liquid* Do. 

Do* Inf. L. 

Paint, varnisli, or lacquer 
reducing compounds.* 

(See Compounds.)* 

Paint, varnish, or lacquer 
removing compounds.* 

(See Compounds.)* 

Paint, varnish, or lacquer 
thinning compounds.* 

(See Compounds.)* 

Paper-cap ammunition for 
toy pistols. (See Toy 
caps.) 

Paper caps. ( See Toy cops. ) 

Paper scrap (when dry, Haz. 
Clean, and free from oil). 

Paper stock, wet Inf. S. 

Paper waste: 

When dry, clean, and Haz. 
free from oil. 

Wet Inf. S. 

Pa rallin (export shipment 
only). (See Kerosene.) 

Paraldehyde Comb. L. 

Poranitraniline, solid Pols. B. 

Paris green, solid. ( See Cop- 
per acetoarsenite. solid.) 

Pent-acetate. (See Amyl 
acetate.) 

Pentaerythrite tetrnnltrnte. 

(See Initiating explosive.) 

Pentane 

Permanganates, n. o. s 

Perchloric acid: 

Not exceeding 72 per- 
cent strength. 

Exceeding 72 percent 
strength. 

Percussion caps 

Percussion fuzes 

Permanganate of potash. 

(See Permanganates.) 

Permanganates, n. o. s 

Petrol (export shipments 
only). (See Gasoline.) 

Petroleum : 

Distillate* 

Do* 

Ether. (Sec Benzine.) 

Gas, liquefied. (See 
Petroleum gas.) 

Naphtha.* (See Ben- 
zine.) 

Naphtha*. — -—ZT.ZZ" 

Oil.* (see under Oil) — 
Spirits.* (See Com- 
pounds. lacquer, paint, 
or varnish reducing 
liquid.) 


Article Classification 

Phenol : 

Liquid. (See Carbolic 
acid, liquid.) 

Solid. (See Carbolic 
acid, solid.) 

Phenylcarbylamine chloride. Pols. A. 
Phenyldichlorarsine, liquid— Pois. B. 


Phosgene Pols. A. 

Phosphoric anhydride Inf. S. 

Phosphorus: 

Amorphous, red Do. 

Oxychloride Cor. L. 

Pentachloride. Inf. S. 

Sosqui sulfide Do. 

Tribromide Cor. L. 

Trichloride Do. 

White or yellow, dry — Inf. S. 
White or yellow, in Do. 

water. 

Photographic film : 

Cellulose acetate base No r e • 

s t r I c- 
tions. 

Nitrocellulose base Inf. S. 

Scrap: 

Cellulose acetate base.. No r e • 

s t r I c- 
tions. 

Nitrocellulose base. 


(See Pyroxylin plastic 
scrap.) 

Photographic flash lamps: 

Capable, upon breakage, Haz. 
of igniting inflamma- 
ble vapors or finely 
divided combustible 
substances. 

That will not. upon Norestrlc- 
breakage, Ignite in- tions. 
flammable vapors or 
finely divided com- 
bustible substances. 

Photographic flash powder. 

(See Fireworks.) 

Picrates, dry. (Sec High 
explosives.) 

Picric acid: 

Dry. (See High ex- 
plosives.) 

Wet with not less than Inf. S. 
10 -percent water, in 
excess of 10 ounces 
but not exceeding 25 
pounds. 

Wet with not less than 
10 -percent water, over 
25 pounds. (See High 
explosives.) 

Pine oil < °™ b _ L 

Pintsch gas Inf - G - 

IMnwhoels. (See I- ire- 
works.) 

Poisonous liquid or gas. I ols. A. 
n. o. s. 


Inf. L. 
Oxy. M. 

Cor. L. 

Not per- 
mitted 
Expl. C. 
Do. 


Oxy. M. 


Inf. L. 
Comb. L. 


Do. 
Inf. L. 
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Article Classification 

Poisonous liquids, n. o. s Pois. B. 

Do Pois. C. 

Poisonous solids, n. o. s Pols. B. 

Do Pois. C. 

Police grenades: 

Liquid Pois. A. 

Tear gas Pois. C. 

Polish, furniture, liquid 0 Inf. L. 

Polishing compounds: 

Liquid* Comb. L. 

Do.* Inf. L 

Polish : 

Metal liquid* Do. 

Stove liquid* Do. 

Potassium : 

Arsenate, solid Pois. B. 

Arsenlte, solid Do. 

Bromate Oxy. M. 

Chlorate (see also Do. 
Chlorates). 

Hydroxide. (See Caustic 
potash solid.) 

Solution. (See 
Caustic potash 
liquid.) 

Metallic— Inf. S. 

Nitrate Oxy. M. 

Perchlorate (see under Do. 

Perchlorates). 

Permanganate (see 'nn- Do. 

der Permanganates). 

Peroxide Do. 

Sulfide (fused or con- Inf. S. 
centrated and ground). 

Sulfide (fused or concen Do. 
trated but not ground 
—may be chipped or 
broken). 

Potato spray (arsenical) 
liquid. (See Insecticide 
liquid.) 

Primers Expl. C. 

Projectiles : 

Explosives. ( See Ex- 
plosive projectiles.) 

Gas, smoke, or incen- 
diary nonexplosive. 

(See Chemical ammu- 
nition, class A, B, or 
C.) 

Illuminating. (See Fire- 
works. ) 

Sand-loaded, empty or 
solid. (See Ammuni- 
tion for cannon, 
nonexplosive.) 

Propane. (See Liquefied 
petroleum gas.) 

Propanol. (See Alcohol, 
propyl.) 

Propylene Inf. G. 

Prussic acid. (See Hydro- 
cyanic acid, liquid.) 

Unstabllized. (See Hy- 
drocyanic add, unsta- 
bilized.) 


Article Classification 

Pyridine* — Inf. L. 

Pyrosulfuryl chloride Cor. L. 

Pyroxylin : 

Plastics, rods, rolls, Inf. S. 
sheets, tubes. 

Plastic-scrnp Do. 

Solutions (see also Lac- Inf. L. 
qucr base, liquid). 

Solvents, n. o. s Do. 

Quicklime (see also Lime. 

unslaked). Haz. 

Rags: 

Oily. (See Fibers or 
fabrics with animal or 
vegetable oil.) 

Scrap (when dry, clean Haz. 
and free from oil). 

Wet. (See Fibers, 
burnt, wet, or damp.) 

Railway fusees. (Sec Fire- 
works. ) 

Range oil* Comb. !.. 

Refrigerating machines: 

Assembled for shipment Inf. L. 
and containing not 
over 15 pounds of nn 
inflammable liquid for 
their operation. 

Of the self-contained Inf. G or 
type containing not Non- 

over 25 pounds weight inf. G. 

of gas, or of the 
remote-control type, 
consisting of separate 
units shipped sepa- 
rately and each con- 
taining not over 25 


pounds weight of gas. 

Resin* Haz. 

Rifle powder. (See Blnck 
powder.) 

Rond asphalt or tar : 

Liquid* Inf. L. 

Do.* Comb. L. 

Liquid (see also As- Haz. 
phalt)*. 

Road oil — Comb. L. 

Rockets. (See Fireworks.) 

Roman candles. (See Fire- 
works.) 

Rosin (colophony) Haz. 

Rough ammonia tankages : 

Containing less than 7 Inf. S. 


percent moisture (see 
. also Tankages). 

Containing 7 percent or Haz. 
more of moisture (see 
also Tankages). 

Rubber : 


Buffings Inf. S. 

Scrap, ground, pow- Do. 

dered or granulated. 

Shoddy, regenerated rub- Do. 

her, or reclaimed rub- 
ber. 
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Article Classification 

Rum, denatured. (See Al- 
cohol, denatured.) 

Rust-preventive coating* Comb. L. 

Safety fuse Expl. C. 

Safety squibs r _ Do. 

Saltpeter. (See Potassium 
nitrate.) 

Chile. (See Sodium ni- 
trate.) 

Salutes. (See Fireworks.) 

Sawdust (when dry, clean Haz. 

and free from oil). 

Scheele's green, solid. (See 
Copper arsenite, solid.) 

Sea coal. (See Coal fac- Inf. S. 

ings.) 

Shellac: 

Liquid. (See Paint, liq- Inf. L. 
uld.) 

Raw Haz. 

Shell fireworks. (See Fire- 
works.) 

Signals, highway. ( See 
Fireworks.) 

Silicon chloride (tetrachlo- Cor. L. 
ride). 

Sisal. (See Fibers.) 

Sludge acid Do. 

Small-arms: 

Ammunition (se© also Expl. C. 
Ammunition for small 
arms). 

Ammunition, tear gas Do. 

cartridges (see also 
Ammunition for small 
arms). 

Primers Do. 

Smoke candles. (See Fire- 
works. ) 

Smoke generators. ( See 
Chemical ammunition, 
class B or -C.) 

Smokeless powder: 

For cannon Do. 

For cannon or small Do. 

arms in water. 

For small arms Do. 

Smoke pots. (See Fire- 
works.) 

Sodium: „ . _ 

Arsenate, solid Pols. B. 

Arsenite (solution) liq- Do. 

uid. 

Cacodylate, solid Do. 

Chlorate (see also Chlo- Oxy. M. 
rates). 

Chlorite (see also Cal- Do. 

cium chlorite). 

Dlmethylarsenate (see Pois. B. 
also Sodium cacodyl- 
ates, solid). 

Hydrosulflte Inf. S. 

Hydroxide. (See Caus- 
tic soda, solid.) 


Article Classification 

Sodium — Continued. 

Hydroxide solution. 

(See Caustic soda, 
liquid.) 

Metallic — Inf. S. 

Nitrate Oxy. M. 

Nitrite Do. 

Perchlorate. (See un- Do. 

der Perchlorates.) 
Permanganate. ( See un- Do. 

der Permanganates.) 

Peroxide Do. 

Picramate, wet with 20 Inf. S. 
percent water. 

Sulfide Do. 

Solvent naphtha. (See Coal- 
tar naphtha.) 

Solvents, n. o. s.* Comb. L. 

Do* Inf. L. 

Sparklers. (See Fireworks.) 

Sparklets. (See Carbon di- 
oxide siphon bulbs.) 

Spent mixed acid Cor. L. 

Spent sulfuric acid Do. 

Spirits of nitroglycerin. 

(See Nitroglycerin, spirits 
of.) 

Sporting powder. ( See Black 
powder or smokeless pow- 
der for small-arms.) 

Spreader cartridges. (See 
Fireworks.) 

Squibs, electric or safety. 

(See Electric squibs or 
safety squibs.) 

Stick lac. (See Shellac, 
raw.) 

Stoddard solvent* Comb. L. 

Straw. (See Hay.) 

Strontium: 

Arsenite, solid Pols. B. 

Chlorate (see also Chlo- Oxy. M. 
rates). 

Wet (see also Chlo- Do. 
rates, wet). 

Nitrate Do. 

Strychnine and salts thereof. Pois B. 
solid. 

Styphnate of lead. (See Ini- 
tiating explosive.) 

Sulfur: 

Flowers of sulfur, sulfur Haz. 

flowers, brimstone. 

Chloride (mono and dl)_ Cor. L. 

Dioxide Noninf. G. 

Trioxide Cor. L. 

Sulfuric acid Do. 

Fuming (oleum) (nord- I)o. 
hausen). 

Syphon bottle charges. (See 
Carbon dioxide syphon 
bulbs.) 

Tankage fertilizers: 

Containing 8 percent or Haz. 
more of moisture. (See 
also Tankages.) 
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Article Classification 

Tankage fertilizers — Continued. 
Containing less than 8 Inf. S. 
percent moisture. 

(See also Tankages.) 

Tank cars, empty* Haz. 

Tank trucks, empty* Do. 

Tar, liquid.* (See Road as- 
phalt or tar liquid.)* 

Tear gas: 

Candles Pois. C. 

Cartridges. (See Am- 
munition for small- 
arms.) 

Material, liquid or solid, Do. 

n. o. s. 

Tetrachloride. (See also Cor. L. 

Silicon chloride.) 

Tetraethyl lead, liquid Pois. B. 

Tetrazene (gunnyl nitros- 
amino gunnyl tetrazene). 

(See Initiating explosive.) 

Tetryl. (See High explo- 
sive.) 

Textile waste (see also Cot- Haz. 
ton waste). 

Wet. ( See Fibers, 
burnt, wet or damp.) 

Thallium : 

Salts, solid Pois. B. 

Sulfate, solid Do. 

Thinners for rust preventive Comb. L. 
coating.* 

Time fuzes Expl. C. 

Tin tetrachloride, anhydrous- Cor. L. 

Titanium tetrachloride — — Do. 

Toluene Inf. L. 

Toluol. ( See Toluene. ) 

Torches. (See Fireworks.) 

Torpedoes : 

Cap. (See Fireworks.) 

Empty. ( See Ammuni- 
tion for cannon, non- 
explosive.) 

Explosive. (See Ex- 
plosive torpedoes.) 

Toy. railway or track. 

(See Fireworks.) 

Toy caps Expl. C. 

Tracer fuzes Do. 

Treated paper (manufac- Haz. 
tured articles properly 
dried to prevent spon- 
taneous heating). (See 
also Oiled clothing.) 

Treated textiles (manufac- Do. 
tured articles properly 
dried to prevent spon- 
taneous heating). (See 
also Oiled clothing.) 

Trinitrobenzene (see also 
High explosives) : 

Wet (when wet with not Inf. S. 
less than 10 percent 
of water and In a 
quantity not exceed- 
ing 16 ounces in one 
outside package). 


Article 


Classification 


Trinitroresorcinol. (See 
High explosives.) 
Trinitrotoluene (see also 
High explosives) : 

Wet (when wet with not 
less than 10 percent 
of wafer and In a 
quantity not exceeding 
16 ounces in one out- 
side package). 

Turpentine 

Substitutes* 

Do.* 

Unstable explosives 

Varnish* (see also Faint, 
liquid). 

Do.*_ 

Vermin exterminator. (See 
Insecticide liquid.) 

Very signal cartridges. (See 
Fi reworks.) 

Waxes, liquid*- 

Wood filler, liquid* (see also 
Paint liquid). 

Wood filler, liquid*. 

Wood shavings (when dry, 
Cleon, and free from oil). 
Wood stain, liquid* (see 
also Paint, liquid). 

Wood stain, liquid — _ 

Wool waste (see also Cot- 
ton waste) : 

Wet. (See Fibers, 
burnt wet, or damp.) 
X-ray film: 

Cellulose acetate base.. 

Nitrocellulose base. 
(See Photographic 
fjlm.) 

X-ray film scrap: 

Cellulose acetate base— 
Nitrocellulose base. 
(See Pyroxylin plastic 
scrap.) 

Xylene* 

Xylol* (see also Xylene) 

Xylol bromide 

Zinc: 

Arsenate 

Arsenite, solid 

Chlorate (see under 
Chlorates). 

Ethyl 

Nitrate 

Permanganate (see un- 
der Permanganates). 
Zirconium : 

Metallic, dry 

Metallic, sludge 

Metallic, wet 

Nitrate 

Picramate wet with 20 
percent water. 


Inf. S. 


Comb. L. 

Do. 
Inf. L. 
Prohibit- 
ed. 

Inf. L. 
Comb. L. 


Do. 
Inf. L. 

Comb. L. 
Haz. 

Inf. L. 

Comb. I* 


No restric- 
tions. 


Inf. L. 

Do. 
Pols. C. 

Pols. B. 

Do. 
Oxy. M. 

Not per- 
mitted 
Oxy. M. 
Do. 


Inf. S. 
Do. 
Do. 
Oxy. M. 
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ADDITIONAL REGULATIONS AND LAWS GOVERNING HANDLING. STOWAGE. AND 
TRANSPORTATION OF DANGEROUS GOODS 

Shown below are the principal laws and regulations, or excerpts 
therefrom, which, in addition to the regulations of the United States 
Department of Commerce, Bureau of Marine Inspection and Navi- 
gation, govern the handling, stowage, and transportation of dangerous 
goods in ocean-borne trade. The United States “Carriage of Goods 
by Sea Act. 1936.*' which is reprinted in an appendix, should likewise 
ho consulted. The reader is also referred to A Manual for the Safe 
Handling of Inflammable and Combustible Liquids, issued by the 
United States Department of Commerce, Bureau of Marine Inspec- 
tion and Navigation, and to R. S. 4417a (4G U. S. C. 391a) which 
governs the carriage of petroleum and its products in bulk in tank 
vessels. 

United States Laws 

Section 447*2, as amended, of the Revised Statutes, provides for the 
safe carriage of explosives or other dangerous or semidangerous 
articles or substances on board vessels. 

The excerpt from the Merchant Marine Act of 1920, given below, 
stipulates that when certain vessels carry persons other than the crew, 
such persons must be notified of the presence on board of any 
dangerous articles. 


Section ))72 of the Revised Statutes, as Amended ( Effective April 0, 10)1) 

(1) The word “vessel’* as used in this section shall include every vessel, 
domestic or foreign, regardless of character, tonnage, site, service, and whether 
self-propelled or not, on the navigable waters of the United States. Including 
its Territories and possessions, but not including the Panama Canal /one and 
the Philippine Islands, whether arriving or departing, or under way. moored, 
anchored, aground, or while in drydock : it shall not include any public vessel 
which is not engaged in commercial service, nor any vessel subject to the 
provisions of section -1117a of the Revised Statutes, ns amended, wh eh is 
constructed or converted for the principal purpose of carrying Mnmmabie or 
combustible liquid cargo in bulk in its own tanks. Iroxidcd. Hint the pr< 
visions of subsection (3) of this section shall apply to every such vessel subject 
to he provisions of section 4417a of the Revised Statutes, as amended, which 
is constructed or converted for the principal purpose of carrying inflammable 

used in lli.s sco. ion when 
annlied to a* vessel subject to any provision of the International Convention for 
‘safety of Life at Sen. 1029. means a vessel which carries or is authorized to 

carry ^ J * r ^i ' J , * ,'i n x?f u r°kn « w i n el y to transport, carry, convey, store, stow. 
(l *1 0 n board anv vessel fulminates or other detonating compounds in bulk 
drv condition or explosive compositions that ignite spontaneously o r undergo 
in a rked C deco inpos i U on when subjected for 48 consecutive hours to a tempnaliire 
of 167° F . or compositions containing an ammonium salt ami a chlorate, or 

otl J Ht^bn n' be' unlawful knowingly to transport, carry, convey, store, stow. 

° r luV.inr.Vnur^ItV^^^^ P|^rn^ 

^ that can he explmlod on masse, or other explosives susceptible 
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explosive referred to in subsection (4) hereof except ns permitted by the 
regulations of the Secretary of Commerce established hereunder. 

(6) (a) It shall be unlawful knowingly to transport, carry, convey, store, 
stow, or use (except as fuel for its own machinery) on board any vessel, except 
one specifically exempted by paragraph (b) of this subsection, any other ex- 
plosives or other dangerous articles or substances, including inflammable liquids, 
inflammable solids, oxidizing materials, corrosive liquids, compressed gases, 
poisonous articles or substances, hazardous articles, and ships’ stores and 
supplies of a dangerous nature, except as permitted by the regulations of the 
Secretary of Commerce established hereunder: Provided. That all of the pro- 
visions of this subsection relating to the transportation, carrying, conveying, 
storing, stowing, or use of explosives or other dangerous articles or substances 
shall apply to the transportation, carrying, conveying, storing, stowing, or 
using on board any passenger vessel of any barrels, drums, or other packages 
of any combustible liquid which gives olT inflammable vapors (as determined by 
flash point in open cup tester as used for test of burning oil) at or below a 
temperature of 150* F. and above 80* P. 

(b) This subsection shall not apply to — 

(i) Vessels not exceeding fifteen gross tons when not engaged in carrying 
passengers for hire; 

(il) Vessels used exclusively for pleasure; 

(ill) Vessels not exceeding five hundred gross tons while engaged in the 
fisheries ; 

(iv) Tugs or towing vessels: Provided, however. That any such vessel, when 
engaged In towing any vessel that has explosives, inflammable liquids, or 
inflammable compressed gases on board on deck, shall Ik* required to make such 
provisions to guard against and extinguish fire as shall be prescribed by the 
Board of Supervising Inspectors and approved by the Secretary of Commerce: 

(v) Coble vessels, dredges, elevator vessels, flrebonts, icc breakers, pile 
drivers, pilot boats, welding vessels, salvage and wrecking vessels: 

( vi) Inflammable or combustible liquid cargo in bulk: Provided, hoxocver. 
That the handling and stowage of any inflammable or combustible liquid cargo 
in bulk shall be subject to the provisions of section 4417a of the Revised 
Statutes, as amended. 

(7) In order to secure effective provisions against the hazards of health, life, 
limb, or property created by explosives or other dangerous articles or substances 
to which subsection (3), (4). (5), or (0) of this section apply — 

(a) The Secretory of Commerce shall by regulations define, describe, name, 
and classify all explosives or other dangerous articles or substances, and shall 
establish such regulations as may be necessary to make effective the provisions 
of this section with respect to the descriptive names, packing, marking, labeling, 
and certification of such explosives or other dangerous articles or substances; 
with respect to the specifications of containers for explosives or other dan- 
gerous articles or substances; with respect to the marking and labeling of said 
containers; and shall accept and adopt for the purposes above mentioned in this 
subsection such definitions, descriptions, descriptive names, classifications, 
specifications of containers, packing, marking, labeling, nnd certification of 
explosives or other dangerous articles or substances to the extent ns are or 
may be established from time to time by the Interstate Commerce Commission 
Insofar as they apply to shippers by common carriers engaged in Interstate 
or foreign commerce by water. The Secretary of Commerce shall also estab- 
lish regulations with respect to the marking, handling, storage, stowage, nnd 
use of explosives or other dangerous articles or substances on board such 
vessels; with respect to the disposition of any explosives or other dangerous 
articles or substances found to be in an unsafe condition ; with respect to the 
necessary shipping papers, manifests, cargo-stowage plans, nnd the description 
and descriptive names of explosives or other dangerous articles or substances 
to be entered in such shipping documents: also any other regulations for the 
safe transportation, carriage, conveyance, storage, stowage, or use of explosives 
or other dangerous articles or substances on board such vessels ns the Secre- 
tary of Commerce shall deem necessary; and with respect to the inspection of 
an the foregoing mentioned In this paragraph. The Secretary of Commerce 
may utilize the services of the Bureau for the Safe Transportation of Explo- 
sives and Other Dangerous Articles, and of such other organizations whose 
services he may deem to be helpful. 

(b) The transportation, carriage, conveyance, storage, stowage, or use of 
such explosives or other dangerous articles or substances shall be in accordance 

444742*— 42 16 
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regulations so established, which shall, insofar as applicable to them, 
respectively, be binding upon shippers and the owners, charterers, agents, 
masters, or persons in charge of such vessels, and upon all other persons 
transporting, carrying, conveying, storing, stowing, or using on board any 
such vessels any explosives or other dangerous articles or substances: Provided. 
That this section shall not be construed to prevent the transportation of 
military or naval forces with their accompanying munitions of war and stores. 

(c) Nothing contained in this section shall be construed to relieve any vessel 
subject to the provisions of this section from any other of the requirements 
of title 52 (secs. 4399 to 4500, inclusive) of the Revised Statutes or Acts 
amendatory or supplementary thereto and regulations thereunder applicable 
to such vessel, which are not inconsistent herewith. 

(d) Nothing contained in this section shall be construed as preventing the 
enforcement of reasonable local regulations now in effect or hereafter adopted, 
which are not inconsistent or in conflict with this section or the regulations 
of the Secretary of Commerce established hereunder. 

(8) Any master, owner, charterer, or agent shall refuse to transport any 
explosives or other dangerous articles or substances in violation of any pro- 
visions of this section and the regulations established thereunder, and may 
require that any container or package which he has reason to believe contains 
explosives or other dangerous articles or substances be opened to ascertain the 
facts. 

(9) Before any regulations or any additions, alterations, amendments, or 
repeals thereof are made under the provisions of this section, except in an 
emergency, such proposed regulations shall be published and public hearings 
with respect thereto shall be held on such notice as the Secretary of Commerce 
deems advisable under the circumstances. Any additions, alterations, amend- 
ments. or repeals of such regulations shall, unless a shorter time Is authorized 
by the Secretary of Commerce, take effect ninety days after their promulgation. 

(10) It shall be unlawful knowingly to deliver or cause to be delivered, or 
tender for shipment to any vessel subject to this section any explosives or any 
other dangerous articles or substances defined in the regulations of the Secre- 
tary of Commerce established hereunder under any false or deceptive descrip- 
tive name, marking, invoice, shipping paper, or other declaration and without 
informing the agent of such vessel in writing of the true character thereof 
at or before the time of such delivery or transportation is made. It shall be 
unlawful for any person to tender for shipment, or ship on any vessel to 

this section applies, any explosives or other dangerous articles or 8 “ bs , ,n . nc ^ 
the transportation, carriage, conveyance, storage, stowage, or use of which on 
board vessels Is prohibited by this section. 

(11) The Secretary of Commerce may exempt any vessel or class of vessel. 

S upon °a flndint; C, |)y n 

S s or,r»n e , s&as 

°%, n C b proJf"onTof this section and the regulations <*«“'** 
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to this section is violating any » order served on the master, person in 
tlons established hereunde ^ h . or chnrterPr thereof, or the agent of the 

charge of *" c r h . ^detain £uch vessel until such time ns the provisions of this 
owner or charterer, detain s .. . . hereunder have been complied with. 
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appeal to the Secretary of Commerce, who may, after investigation, affirm, set 
aside, or modify the order of such collector. If any reputable citizen of the 
United States furnishes sworn information to any collector of customs that any 
vessel, subject to this section, is violating any of the provisions of this section 
or of the regulations established hereunder, and such information is knowingly 
false, the person so falsely swearing shall be deemed guilty of perjury. 

(14) Whoever shall knowingly violate any of the provisions of this section 
or of any regulations established under this section shall be subject to a penalty 
of not more than $2,000 for each violation. In the case of any such violation on 
the part of the owner, charterer, agent, master, or person in charge of the vessel, 
such vessel shall l e liable for the pennlty and may be seized and proceeded 
against by way of libel in the district court of the United States in any district 
in which such vessel may be found. 

(15) When the death or bodily injury of any person results from the violation 
of this section or any regulations made in pursuance thereof, the person or 
persons who shall have knowingly violated or caused to be violated such pro- 
visions or regulations shall be fined not more than $10,000 or imprisoned not 
more than ten years, or both. 

(16) The transportation by vessels of gasoline or any other inflammable or 
combustible liquid or inflammable gas when carried by motor vehicles using 
the same as a source of their own motive power, or motive power for driving 
auxiliaries forming a part of the vehicle, shall be lawful under the conditions 
as set forth in the regulations established by the Secretary of Commerce under 
this section: Provided, hoxoevcr, That the motor or motors in any vehicle he 
stopped immediately after entering the said vessel, and that the same be not re- 
started until Immediately before said vehicle shall leave the vessel after said 
vessel has been made fast to the wharf or ferry bridge at which she lands. All 
other lire, if any, in such vehicle shall he extinguished before entering the said 
vessel and the same shall not be relighted until after said vehicle shall leave 
the vessel: Provided further. That the Secretary of Commerce, may, by regula- 
tion, permit the operation on board vessels of motive power for driving auxiliaries 
forming a part of motor vehicles, under such conditions ns he may deem proper: 
Provided further. That any owner, charterer, agent, master, or other person 
having charge of a vessel shall have the right to refuse to transport motor 
vehicles the fuel tanks of which contain gasoline or other inflammable or com- 
bustible liquid or inflammable gas used as a source of power for the vehicle or 
its auxiliaries: Provided further. That the owner, motor carrier, and operator 
of any such vehicle In which all fires have not been extinguished or the motor 
or motors stopped as required by this subsection or regulations established there- 
under. and the owner, charterer, agent, master, or person In charge of the vessel 
on which such vehicle is transported, shall each be liable to a pennlty of not 
more than $500, for which the motor vehicle and vessel, respectively, shall be 
liable: And provided further. That a violation of this subsection shall not subject 
any person to the penalty provided in subsection (14) or (15) hereof. 

Sec. 2. (a) Such provision to guard against and extinguish fire shnll be made 
on every vessel which is subject to the provisions of subsection (4). (5). or (0) 
of section 1 of this act. or of any other section of title 52 of the Revised Statutes, 
as amended (secs. 4309 to 4500. Inclusive), or acts amendatory or supplemental^ 
thereto, as shall be prescribed by the Board of Supervising Inspectors and 
approved by the Secretary of Commerce. 

(b) Nothing herein contained shall prohibit the use by any vessel of motor- 
or 1,fpb ™ ,s «l'}iPI»d with engines using an inflammable or 
combustible fuel, nor shnll anything herein contained prohibit such motorboats 
I?:l!? Ch . eS, , 0r 1 ‘ fGb0 ® ts . f ™ m canrlng such inflammable or combustible fuel In 
their tanks: Provided. That no such Inflammable or combustible fuel for the 
engines of such motorboats, launches, or lifeboats shall be carried except ns mnv 

^Slm^ reP ! Iatl0n ?r f the B ° a o ° f - S "P* rv,slD C Inspectors with the 
°Lu e K SeCre i ary Commerce : Provided further. That the use of such 
lifeboats shall be under such regulations as shall be prescribed by the Board 

i he , a ^ r 2I a L° f ,hP Spcre,arr Commeree^ a d 
s <*«°V417a of the Revised Statutes (U. S. C.. 1934 edition title 4fl 
jup- V sec. 391a) is hereby amended by deleting from paragraph 2 thereof the 
!rZl Pr ° ? : "Provided, That the provisions of thi^Ion shall not apSy 

auch liquid ca^o^y^^erinsofa^only^s^c^c'^mon'c'arriei^^re 
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amended (IS U. S. C. 3S3) and by amending the second proviso in paragraph 
4 thereof to read as follows: “Ami provided further, That no permit shall be 
issued under the provisions of this section authorizing the presence on board any 
vessel of any of the materials expressly prohibited from being thereon by sub- 
section (.**) of section 4-472 of tiie Revised Statutes, as amended.*’ 


Excerpt From the Merchant Marine Act, 1920 


Cargo vessels documented under the laws of the United States may carry not 
to exceed 10 persons in addition to the crew between any ports or places in the 
United States or its Districts, Territories, or possessions, or between any such 
port or place and any foreign port, or from any foreign port to another foreign 
port, and such vessels shall not Ik* held to Ik* “passenger vessels” or “vessels 
carrying passengers" within the meaning of the inspection laws and the rules 
and regulations thereunder; Provided . That nothing herein shall be taken to 
exempt such vessels from the laws, rules, and regulations respecting life saving 
equipment : Provided further. That when any such vessel carries persons other 
than the crew as herein provided for. the owner, agent, or master of the vessel 
shall first notify such persons of the presence on board of any dangerous articles, 
as defined by law. or of any other condition or circumstance which would con- 
stitute a risk of safety for passenger or crew. , 

The privilege bestowed by this section on vessels of the United Mates shall he 
extended insofar as the foreign trade is concerned to the cargo vessels of any 
nation which allows the like privilege to cargo vessels of the United States in 
trades not restricted to vessels under its own flag. 

Failure on the part of the owner, agent, or master of the vessel to give such 
notice shall subject the vessel to a penalty of $500. which may be mitigated or 
remitted by the Secretary of Commerce upon a proper representation of the 
facts (sec. 2G. act of June 5. 1020. 41 Stat. 90S). 


BRITISH LAWS AND REGULATIONS 

In 1933 the British Board of Trade published a report of tho De- 
partmental Committee appointed by the Board of Trade to consider 
tho existing Board of Trade memorandum on the Carnage of Dai ' 
gcrous Goods and Explosives in Ships.” Tins publication i™ < ; 
printed in 1937 and may be secured by application to the British 
Library of Information, 50 Rockefeller Plaza, New York, N.Y„ 01 
H M Stationery Office, Adastral House, Kingsway, London, W. C. 2. 

This report and the regulations of the Unitcil States Department of 
Commerce, Bureau of Marine Inspection and Navigation, closely 
parallel one another in their treatment of transportation of dangerous 
articles. However, as may be expected, there are some d^ercnccs n 
the t wo sets of regulat ions. Shipowners and ot hers 'ntprest ed slimild 
secure copies of this report, together with any memoranda mthejvay 
of rulings, additional thereto that arc published by the Boaul ot 

T Tht provisions of the British Merchant Shipping Act of 1894 . are 

s$3S3ESSS$g35m 

(c^a's^cargo', any' aVimalsTinWss carr^J 1 according to re^dations laid 

d0 ^tion h «6 C p'rohibits the shipment or carriage in -y of aqua 
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nature, unless they are distinctly marked and notice is given of the 
nature and the shipper of the goods. , 

Sections 459 and 462 provide for the detention of an unsafe vessel. 

Whenever cargo, in regard to which there arc any doubts, is ottered 
for shipment on a vessel subject to British laws and regulations, its 
loading should not be proceeded with until such doubts are definitely 
removed by reference to officially appointed surveyors or inspectors or 
other competent authority, and in this connection the following extract 
from the Merchant Shipping Act of 1894 should bo borne in mind: 

448. (1) Tbe master or owner of any vessel. British or foreign, may refuse to 
take on board any package or parcel which he suspects to contain any dangerous 
goods and may require it to be opeued to ascertain the fact. 

The Merchant Shipping Act is, however, only one part of the 
British law. Tho Petroleum Acts, the Explosive Substance Acts, 
Orders in Council, Admiralty rules, recommendations of the Home 
Office, and the report, memoranda, and rulings of the Board of Trade 
give additional information and regulation. 

Articles Ruled Upon By the Grcut Britain Board of Trade 

The Board of Trade holds somewhat the same power over the ship- 
ment of dangerous goods ns the United Stales Department of Com- 
merce, Bureau of Marine Inspection and Navigation, does in this 
country. It has issued memoranda and rulings on the following 
commodities, and those who arc engaged in the shipment of these 
commodities should consult the publications previously referred to 
for complete information : 

PARTIAL BRITISH LIST OF DANGEROUS GOODS 


The following list is taken from the report. "Carriage of Dangerous Goods 
and Explosives in Ships,” prepared by the British Board of Trade. 

INorE. — This list Is not to be considered ns containing n full list of dangerous goods nn.l 
the noninclusion of any substance possessing dangerous properties Is not to be held to relieve 
the persons concerned from responsibility lor proper packing and stowage.] 


Accellereue. 

Acetic acid, glacial, strength 80 to 90 
percent. 

Acetone. 

Acetylene. 

Alkali metals (potassium and sodium, 
metallic). 

Alkaline earth metals (barium, metal- 
lic). 

Alslmln (aluminium fcrrosillcon). 
Aluminium: 

Bronze. 

Chloride. 

Ferrosllicon. ° 

Granulated or powder. 

Ammonia, aqueous solutions of. 
Ammonia : 

Liquefied anhydrous. 

Liquefied for use In ice machines. 
Ammonium : 

Bichromate. 

Fluoride. 

Nitrate. 

Perchlorate. 

Permanganate. 


Ammunition 
Amyl : 

Acetate. 

Alcohol. 

Aniline: 

Oil. 

Salt. 

Antimony, and preparations thereof. 
Antimony, chloride. 

Aqua fortis (nitric acid). 

Argon (compressed "permanent” gas). 
Arsenic, and Its preparations. 
Asphalt 
Asphalted cloth. 

Barium : 

Chlorate. 

Compounds of. 

Metallic. 

Nitrate. 

Oxide. 

Permanganate. 

Peroxide. 

Bengal matches. 

Benzine (petroleum spirit). 

Benzol (petroleum spirit). 
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Benzolene (petroleum spirit). 
Bichromates. * 

Bisulfide of carbon. 

Bituminous paints. 

Bleaching powder. 

Boot creams (polishes). 

Brattice cloth. 

Bromates. 

Bromine. 

Bronze powder. 

Butyl: 

Acetate. 

Alcohol. 

Calcium : 

Azide. 

Carbide. 

Chlorate solution. 

Cyanamide. 

Metallic. 

Phosphide. 

Silicide. 

Carbide of calcium. 

Carbolic acid. 

Carbon : 

Dioxide (liquefied gas). 

Disulfide (bisulfide of carbon). 
Monoxide (compressed "perma* 
nent’* gas). 

Papers. 

Tetrachloride. 

Caustic potash. 

Caustic soda. 

Celluloid : 

Solution. 

Enamels and lacquers. 

Chemicals and medicinal preparations 
(ia limited quantities in mixed con- 
signments). 

Chili — saltpeter (sodium nitrate). 
Chlorates. 

Chlorate mixture. 

Chloride of lime (bleaching powder). 
Chlorine (liquefied gas). 

Chloroform. 

Chromic acid. 

Coal gas (compressed "permanent 

gas). 

Coal tar. 

Cold starters. 

Collodion cotton: 

Explosive. 

In solution in. or wet with inflam- 
mable liquids. 

Compressed "permanent" gases. 

Copper sulfate. 

Copra. . . , 

Corrosive sublimate (mercuric chlo- 

Creosote salts (naphthalene). 

Cresylic acid (carbolic acid). 
Cyanides. 

Dampcourses. 

Diacetone alcohol. 

Dichloretbylene. 

Dinit robenzol. 

Dinit rophenol. explosive and not explo- 
sive. 


Dinitrotoluol. 

Disinfectant fluids. 

Dissolved gases. 

Dye intermediates. 

Ethane tetrachloride. 

Ether (sulfuric). 

Ethyl : 

Acetate. 

Alcohol. 

Chloride (liquefied gas). 

Fluid. 

Lactate. 

Ethylene (liquefied gas). 

Explosives. 

Felt. 

Felt, inodorous. 

Ferrosllicon. 

Films. 

Fireworks. 

Fulminates. 

Gasoline (petroleum spirit). 

Glue pieces. 

Gunpowder. 

Gutta-percha and India rubber solu- 
tion. 

Helium (compressed "permanent" gas). 
Hydrobromic acid. 

Hydrochloric acid. 

Hydrocyanic acid. 

Hydrofluoric add. 

Hydrogen : 

Compressed "permanent" gas. 
Peroxide. 

Kerosene. 

Lampblack. 

Lead tetraethyl. 

Lime: 

Hydrated or slaked. 

Quick or unslaked. 

Liquefied gases. 

Lucifer matches. 

Lythene (petroleum spirit). 

Magnesium metal: 

Ingots or sticks. 

Powder. 

Ribbon. 

Matches. 

Mercuric chloride. 

Metaphenylenedlnmlne (dye Intermedl- 

ate). 

Metntoluolenediamine (dye Intermedl- 
nte). 

Methane (compressed "permanent 
gas). 

Methyl alcohol. 

Methyl chloride (liquefied gas). 
Methylated spirit. 

Mineral oil. 

Mirbane oil (nltrobenzol). 

Motor spirit (petroleum spirit). 
Muriatic acid (hydrochloric acid). 
Naphtha (petroleum spirit). 
Naphthalene, crude and refined. 

Neon (compressed "permanent’ gas). 
Nickel carbonyl. 

Nicotine. 

Nitrates. 
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Nitrate mixture. 

Niter cake. 

Nitric acid. 

Nitric acid and sulfuric acid mixtures. 
Nitrobenzol. 

Nitrogen (compressed “permanent’* 
gas). 

Nitrolim (calcium cyanamide). 

Nitrous oxide (liquefied gas). 
Nitrocellulose films. 

Nitro-compounds. 

Nordhausen (sulfuric acid). 

Oiled material. 

Oleum (fuming sulfuric acid). 
Orthonitrotoluol (dye intermediate). 
Orthotoluidine (dye intermediate). 
Oxalic acid. 

Oxide of iron, spent. 

Oxygen (compressed "permanent” gas). 
Oxygen, liquefied. 

Paints. 

Paraffin. 

Paranltropbenol (dye Intermediate). 
Paranitrosodimethylnniline. 
Paranltrotoluol (dye intermediate). 
Pentachlorethane. 

Perborates. 

Percarbonntes. 

Perchlorates. 

Perchlorethylene. 

Permanganates. 

Peroxides. 

Petroleum spirit. 

Phenol (carbolic acid). 

Phosgene (liquefied gas). 

Phosphide of calcium. 

Phosphoric acid. 

Phosphorus : 

Amorphous. 

Sulfides of. 

White, yellow, or stick. 
Photogravure printing inks. 

Picric acid, explosive and not explosive. 
Poisonous substances. 

Polishes, boot cream, linoleum and liq- 
uld metal polish, etc. 

Potassium : 

Bichromate. 

Bromnte. 

Chlorate. 

Cyanide. 

Hydroxide— See caustic potash. 
Metallic. 

Nitrate. 

Perchlorate. 

Permanganate. 

Sulfide of. 


Propyl alcohol. 

Prussic acid (hydrocyanic acid). 
Pyridine. 

Roofing, saturated. 

Rosin. 

Rosin oil. 

Safety matches. 

Saltpeter (potassium nitrate). 

Shale oil. 

Sheep dips. 

Ships’ compositions. 

Sodium : 

Azide. 

Bichromate. 

Bisulfite solution. 

Chlorate. 

Cyanide. 

Hydroxide. 

. Metablsulflte. 

Metallic. 

Monoxide. 

Nitrate. 

Perborate. 

Percarbonate. 

Peroxide. 

Sulfide. 

Spirits of wine (ethyl alcohol). 
Stannic chloride (anhydrous) (tin tet- 
rachloride). 

Sulfate of copper. 

Sulfur: 

Dioxide (liquefied gas). 
Monochtoride. 

Sulfuric add. 

Sulfuric acid and nitric acid mixtures. 
Sulfurous acid. 

Sulfuryl chloride. 

Tar oil compounds. 

Tetrachlorethane (ethane tetrachlo- 
ride). 

Thtonyl chloride. 

Tin tetrachloride (anhydrous). 
Titanium tetrachloride. 

Toe puffs. 

Toluol (petroleum spirit). 
Trlchlorethylene. 

Turpentine. 

Varnishes, oil, spirit. 

Vestas (ludfer matches). 

Westron (ethane tetrachloride). 
Westrosal (trlchlorethylene). 

White spirit (turpentine substitute). 
Xylldlne (dye intermediate). 

Xylol (petroleum spirit). 

Xylonite. 

Zinc, granulated, powder, or dust. 


PANAMA CANAL REGULATIONS 

1 Z2?JZf le * Governing -Navigation of the Panama 

Canal and Adjacent Water a. Supplement No. 18-Decem*erlS,i9lo7 

thJ^Ann^ I Jni n8 *, eXpl ? Slve 5 , .t XC€pt shIps of 8,11111 furnish a statement of 
the amounts and character of the explosives carried. 0 

issued by a Surveyor or Inspector of a recognized authority such a! theBoard 
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of Underwriters of Now York. British Board of Trade. Port Authority Official, 
or Navigation Inspector, stating where and how the explosives are stowed and 
the manner of packing. When no loading certificate is available, the Master 
upon arrival, must submit to the Inspecting Officer a declaration as follows: 

DECLARATION OF EXPLOSIVE CARGO CARRIED 


I. the undersigned Master of the 

carrying explosives as classified by the Interstate Commerce Commission of 
the United Stales, or by any other recognized government agency, do hereby 
declare and certify on behalf of the owners of the vessel, ns follows: 

The explosives were loaded at (1) packed and stowed 

in accordance with (2) 

The Explosives are in ( 3 ) 

Explosives are separated from inflammables by (-1) 

The packing and stowing has not boon disturbed since leaving the port of 
( 1 ) 


(Master's signature) 


(Date) 

(2) it "gut a” of* Hoard *of New York Underwriters. British Board of Trade, Port Au- 
thority. ns the ease may be. ns Indicated on the containers. , . . . . 

(.’{) State number of hold, special magazine, etc. (which must he within reach of snips 
lire hose). Including amount of each kind of explosive. 

(4 ) Boiler room, engine room. etc., within reach of ships Arc hose. If no Inflammables 
nr® carried, so state. 

The definition and classification of explosives and other hazardous cargoes 
shall he in accordance with the regulations established by the United States 
Interstate Commerce Commission or by any other recognized government agency, 
provided that decisions in case of doubt ns to the explosive nature of any 
commodity, as well as to its classification, shall Ik* made by the Governor or 

other hazardous cargos mus. ho In 

accordance "vi I h ,he r5.es h, force a. the por, of'oadln^ Vhon no-r 
exist at the port of loading, the regulations of he Board of Underwru 
of New York, or of the British Board of Trade, shall apply. votntHo 

The following areas for ships loaded with explosives or with blghl> volat.lc 

Pr FMv^roa included In rectangle one thousand yards wide im- 

; , n T?.r;\ ( rrC^.r=.?n«^ north and west by the curve of 

area on arrival at the Ot“ n ' ^ 1 Canal Zone only ns prescribed In 
will he allowed (lhc lwo following regulations), and each case 

Regulation 8&A-« «" T 8 [pc Port Captain concerned. „ , 

will be handled 1 n< U,' .'ivji^nboard forming part of the cargo will he allowed 
Vessels With CXI ? , ° s 1 l T ^" b OI1 ,v elicit such explosives are stowed properly in 
alongside the terminal I - - durlng thc vessel's stay at the dock. Should 
spaces which ° , " r ,.al Zone in the same space with 

i^^“.i?^5o-!£T!5t' * - before .he vessel wll. he allowed 

alongside ibe terminal piers. designated for discharging explosives. Kj* 

The explosive dock of vaZania Canal, or to military or nnvn units 

s*T«s 

explosives justifies. 
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Shipments of ammunition for small arms (ill cartridge or shell fully assembled) 
not exceeding in the aggregate 10 tons weight or measurement and pyrotechnic 
supplies not exceeding in the aggregate 1 ton weight or measurement, may be 
landed at either the Cristobal or Balboa terminal docks upon observance of 
special precautions to insure safe landing. 

Whenever it shall become necessary to remove any especially inflammable 
cargo from ships to public wharves in the Canal Zone, the Port Captain shall be 
notified at least 2 hours before such cargo is to be discharged upon the wharf, 
so that the proper means can be provided to dispose of this class of material 
nt the earliest moment. 

Hazardous Cargo. Ollier Thau Explosives 

For the purpose of these regulations, inflammable liquids and combustible 
liquids shall be classified, in accordance with their vapor pressures and flash 
points, into grades A. B. C. D. and E. ns classified by the Bureau of Marine 
Inspection and Navigation of the United States Department of Commerce, ns 
follows : 

Grade A.— Inflammable liquids having a Iteid Vapor Pressure of 34 pounds 
per squnre Inch or more. 

Grade B— Inflammable liquids having a Reid Vapor Pressure of under 14 
pounds and over 8Vj pounds per square inch. 

Grade C.— Inflammable liquids having a Reid Vapor Pressure of pounds 
per square inch or less and a flash poiut of SO* F. or below. 

Grade D— Combustible liquids having a flash point below 150° F. and over 
80° F. 

Grade E. — Combustible liquids having a flash point of 150* F. or above. 

The transportation of Grade A products in shelter deck vessels is prohibited. 

The transportation of Grnde B and C products in shelter deck vessels (i. e. 
vessels having a shelter 'tween-deck space located over tanks and not ndapted 
or used for carrying hazardous cargo in bulk) is prohibited unless such vessels 
are provided with a side-to-side and dcck-to-deck gas-tight, all-steel bulkhead 
at each end of this space separating it from the other parts of the vessel. There 
shall be no automatic relief valves or vent outlets in this ’tween-deck space; 
ullQge plugs must be secured and sealed in such manor as to necessitate the 
breaking of the seal in opening them. 

Vessels carrying a full cargo of grade A. B, C. or D products in containers 
shall conform to the regulations for packing and stowing ns established by the 
United States Interstate Commerce Commission or by any other recognized gov- 
ernmental agency, os well ns the regulations of the Panama Canal for vessels 
carrying bulk cargoes of such grades, ns far ns practicable. 

Vessels carrying a part cargo of grade A, B, or C products in containers shall 
comply with Regulation 88.C-3 (the regulation immediately above) ns well ns 
with the following: Submit loading certificate ns required in Regulation 8S.A-2, 
stating where and how the inflammables are stowed and the manner of packing 
as indicated on the containers. 

No pitch, tar, turpentine, or other combustible shall be boiled on any pier or 
on board any vessel without permission of the Port Captain. 

SUEZ CANAL REGULATIONS 

( Extracts from 19)0 Rules of Navigation for Ships Carrying Dangerous Materials 
Through the Suez Maritime Canal) 


ARTICLE l 


Par. l. in the three categories of dangerous materials specified In the follow- 
ing paragraphs, the Canal Company has only Included the materials which are 
transported with some frequency through the Canal, but it reserves to itself 
tho right to add all other products, the handling or conveyance of which mav 
appear to be dangerous. J 

ca ^gory.— Explosives and other very dangerous materials 
the transport of which requires the greatest precautions: 

Ammoncarbonite. I Chlorates and 

Ammunition and other engines of war. mixtures of. 

Cartridges, war, sporting and mining. | Detonators. 


combustible materials, 
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Detonators for Christmas crackers. 

Dynamite. 

Fireworks. 

Fulminates, pure or diluted. 

Fuses, mining, fitted with detonators 
or other means of ignition. 

Gun cotton, dry (less than 35 percent 
moisture). 

Lynite. 

Nitrated cotton (for collodion) pyroxy- 
lin. 


Nitroglycerin. 

Picrates. 

Picric acid, ordinary. 

Percussion caps, fulminate. 

Powder. 

Pyroxylin, nitrated cotton (for col- 
lodion). 

Sodium. 

Tetra-nitro-methyl-aniline. 

Trinitro-acetaldehyde. 


Generally all products specified on the various governments lists of authorized 
explosives (for instance, the list of authorized explosives issued yearly by the 
British Home Office), with the exception of “Safety ammunition.'' recognized 
as such by the various governments, which, although they are explosives, are 
included in the second category below (for instance, in the British List of 
Authorized Explosives, class 6. division 1, safety cartridges section 108, safety 
fuses, railway fog signals, percussion caps: O. in C. No. 1). 

Par. 3.— Second category. — Very Inflammable or burning materials, the 
transport of which requires special precautions: 


Acetylene. 

Acetone. 

Alcohols, industrial. 

Ammunition, safety. 

Amyl acetate. 

Barium peroxide. 

Bengal fireworks. 

Bengal matches. 

Calcium : 

Acetate 
Carbide of 
Carbon bisuflde 

Celluloid made from nitrocellulose. 
Chlorine. 

Christmas crackers, complete. 
Collodion : 

Cotton damp at 35 percent of 
butanol. 

Liquid. 

Ethers. 

Ethyl chloride. 

Ferrosilicon containing between 30 and 
70 percent silicon. 


Guncotton, damp (more than 35 per- 
cent moisture). 

Hydrogen peroxide. 

Magnesium. In powder. 

Magnesium light-buoys. 

Methanol. 

Methyl chloride. 

Nitrates and saltpeter, crude or re- 
fined. In bags. 

Paint for ships' bottoms or aeroplanes. 
Percussion caps for toys. 

Phosphorous : 

White. 

Tel low. 

Potassium chlorate. 

Saltpeter. 

Saltpeter and nitrates, crude or re- 
fined. in bags. 

Sodium peroxide. 

Spirit varnish. 

Varnish for ships' bottoms and aero- 
planes. 

Zinc powder. 


Par. 4. Third category. — Inflammable or dangerous materials: 


Acetic acid, glacial. 

Alcohol (spirits). 

Anyhydrous ammonia. 

Bitumen. 

Bromine. 

Carbon tetrachloride. 

Caustic soda. 

Copra. 

Cotton in bales or raw. 

Creosote. 

Cyanamlde. 

Cyanide of potassium. 

Cyanide of sodium. 

Ferrosilicon containing between lo 
and 30 percent and between .0 and 
80 percent silicon. 

Fibers. 


Formaldehyde. 

Gas: 

Compressed, cylinders of. 

Tear. 

Gunnies. 

Hay 

Hemp. 

Hydrochloric acid. 

Jute. 

Matches.* 

Napthalene. 

Nitrates and saltpeter, crude or re- 
fined. in barrels. 

Nitric acid, monohydrate. 

Picric acid mixed with 50 percent 
water. 

Pitch. 
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Phosphorous, red or amorphous. 
Saltpeter and nitrates, crude or re- 
fined. in barrels. 

Spirits (alcohol). 

Straw. 

Sulfur. 

Sulfuric acid. 


Tar. 

Tow. 

Wastes, greasy. of wool, cotton, hemp, 
Jute, flax. 

Wax. 

Wool in bales or raw. 


ARTICLE 2 


Ships Carrying Dangerous Cargoes in Small Quantities 

Ships carrying no more than 3,000 kilos* of dangerous materials of each of 
the three categories are deemed to be ordinary ships, 1. e., without any dan- 
gerous cargo, provided they satisfy the following conditions: 

(a) Prescriptions of article 4, paragraph L and article 5. 

(b) If the cargo includes materials of the first category, the whole of such 
materials shall be stowed in special holds with tight and incombustible walls 
and capable of being quickly flooded.* 

(c) If the ship carries materials of the second category, complete isolation 
of such materials from the other cargo is necessary. Safety ammunition shall 
be separated absolutely from the inflammables. 

The said ships shnll still be deemed to be ordinary ships when, besides the 
9,000 kilos of the three categories, they also carry (in cases or drums) 3,000 
kilos of benzine and 3,000 kilos of ordinary petroleum in the conditions of 
Article 13. 

(1) Important Notice. — It is to be understood that both the prescriptions of 
this paragraph and those of article 4 (especially with regard to Rules of 
loading) shall be complied with concurrently. For instance, the Bonrd of 
Trade specifies that explosives other than fulminates must not be stowed in 
the same compartments with fulminntes, nor with ammunition and fireworks 
fitted with fulminate detonators. It follows that a ship carrying at the same 
time fulminates and other explosives (no more than 3,000 kilos in all) shall 
not enjoy the benefit of article 2 unless she has at least two special holds per- 
mitting of the separation of the fulminates from the other explosives. But if 
the ship has only one special hold, she shall not enjoy the benefit of article 2, 
and her admittance to the Canal shall be subject to her complying with the 
various prescriptions of the present rules. 

Also, a ship with a cargo of dangerous materials of whatever nature may carry, 
in the conditions of the present article, a maximum of 3.000 kilos of each of the 
other categories and petroleum, without Involving a change in the treatment due 
her by reason of her main cargo. 


ARTICLE 3 


Mixed Cargoes, Prohibitions of Transit 

Access to the Canal and to its ports is forbidden to ships carrying in any other 
manner than stated in Article 2 the following cargoes: 

1. First category materials with benzine or ordinary petroleum in bulk. 

2. Second or third category materials with benzine or ordinary petroleum In 
bulk. (However, for a cargo of this description, access to the Canal ports and 
permission to transit may be granted in certain cases if application is made to 
the Canal Company in Egypt before the loading of the ship.) 

3. First category materials with benzine in receptacles. 

**5? ^j 008 * erosive of packing and (in case of shells and ammunl- 
tion) of metal, of first category materials with second or third category mate- 
rials or ordinary petroleum in receptacles. y 


Mck1 "* n0t ,ncIad ' d: ,nd «“ •* -munition, „el,h« of 

BPM2HSLS3!* the d. 0 ^ 00 . 


7. • 1* " oi arm i category a 
one .f?. tegory . a ? d not 88 8 “J xed cargo, 
ply with the conditions of the following articles. 


The ship will therefore have to com- 
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ARTICLE 4 

Packing and Stoicagc 


Par. 1. The packing and stowage must be in accordance with the rules in force 
at the port of loading. When no such rules exist at the port of loading, the British 
Board of Trade rules will apply (Appendix to the Report on the Carriage of 
Dangerous Goods and Explosives in Ships, 1933). 

Par. 2. Further, the packing and stowage must be in accordance with other 
conditions varying with the nature of the dangerous materials carried. 

(a ) Ships whose dangerous cargo consists solely of first category materials with 
or without safety ammunition. 

No limitation ns to quantity. Explosives other than fulminates shall not be 
stowed in the same compartment with fulminates nor with ammunition and fire- 
works. etc., fitted with fulminate detonators. 

(b) Ships whose dangerous cargo consists solely of second and third category 
materials. 

No limitation ns to quantity. No other conditions but those of paragraph 1 
excepting that the separation between safety ammunition and second or third 
category materials must be absolute. 

(c) Ships carrying at the some time first category materials and second and 
third category materials. 

No limitation ns to quantity for second and third category materials. The 
weight of first category materials, exclusive of packing and (in case of shells) of 
metal, must not exceed 300 tons. The separation between first category mate- 
rials and second and third category materials must be absolute. In this connec- 
tion safety ammunition is to be treated as. and can be stowed with, first category 
materials but must always be absolutely separated from other second or third 
category materials. 

If the first category materials are not in a special hold which is water-tight 
and capable of being quickly fhw>ded from the outside, they must be in a portion 
of the ship opposite to the second or third category materials, that Is to say in such 
a position that either the boilers and engine room, or at least a hold containing 
materials which are ns near ns possible noncombustible, are between them and 
the second and third category materials. A water-tight bulkhead is not sufficient 

Explosives, other than fulminates, shall not be stowed In the same eompnrtmeiU 
ns fulminates nor with ammunition and fireworks, etc., fitted with fulminate 
detonators. 

ARTICLE 5 


Certificate and Declaration 

Par 1 Ships enrrving dangerous materials of first or second category. 

The cnplnln shall hnn.l to .he company, officials n cer.IBca.c concerning 
the packing and stowage of the said dangerous materials. oli „ inr „ v 

This certificate should be signed whenever possible by an official \all\l 
of the nort of loading (for instance. P. L. A. explosives Inspectors Certificate 
filled in and signed in London for ships carrying explosives by the Inspector 
of the Port of London Authority, who hands the original to the cnptnln). 

When it Is not possible to obtain the signature of an offlclnl authority of the 
port of loading, the certificate must be replaced by a list of particulnrs con- 
cerning the packing and stowage of the dangerous materials and signed b> 

which in the opinion of the company's officials, may seem necessary to > bes 

"VS ( c^rr^!nK X ‘lc'cKcVou^* l nialcrlnls il *if r 'l < Mrd STb-l none of 

the first or second category). 

• A water-tight bulkhead Is to separate explosive, from eau.tle ,o.lo. 
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The certificate mentioned in the preceding paragraph is not necessary. The 
declaration E signed by the captain on reaching the Canal is sufficient. 

ABIC IE 0 

Permission to Enter the Terminal Ports of the Canal, to Take in Provisions and 
Fuel, and to Transit Through the Canal 

Ships which comply with the conditions of articles 3 A (types of ships). 4 
(packing and stowage), and 5 (certificate and declaration) may enter the 
Canal ports, take in provisions and fuel and transit the Canal. When taking 
in provisions or fuel they must begin the necessary operations at once, carry 
them out as quickly as possible, and be ready to enter the Canal immediately 
afterwards. Except in case of force majeure. of which the Canal Company 
shall be sole judge, such operations shall not last more than 12 hours. 

ARTICI-E 7 

Permission to Handle Cargo 

Pah. 1. Ships carrying materials of the first category. Handling of cargo 
not allowed. 

Par. 2. Ships carrying materials of the second and third categories, but none 
of the first category. 

Handling of cargo allowed. The conditions are as follows : Ship to be Isolated 
in the Outer Harbour Basin or iu the roads at Port Thewfik when second- 
category materials are carried. 

ARTICLE 8 

Permission to Carry Out Repairs 

Ships carrying dangerous materials, which in virtue of articles 7 are allowed 
to handle cargo, arc alone authorized to carry out repairs. Ships which, 
whilst complying with the conditions for entering the Canal ports, taking in 
provisions and fuel and transiting, are nevertheless not allowed to handle 
cargo, are only allowed to carry out repairs in case of force majeure. The 
Canal Company shall be sole Judge as to whether or not a case is of force 
majeure. 

ARTICLE 9 

Notice of Arrival 

Par. 1. Notice of arrival of any ship carrying dangerous materials, sent 
b ythe owner or his representative, must reach the Suez Canal Company in Egypt 
in advance. For ships carrying materials of the first or second category, such 
notice must give the particulars specified in declaration E (Appendix No. 1) 
and must reach the Canal 4 days in advance of the ship. For ships carrying 
materials of the third category, such notice need only reach the Canal 24 
hours in advance and indicate the total quantity of said materials, the probable 
length of stay in the Canal ports, and which cargo it is intended to load or 
unload. 

Par. 2. Radiotelcgratm— Such notice shall be confirmed by wireless os pre- 
scribed in Article 7 of the Rules of Navigation, stating hour of arrival ; but it Is 
not necessary to repeat the details already given in the notice. If the wireless 
message can reach the Canal Company within the time specified in the preceding 
paragraph, it can serve in lieu of the notice but must then give all the required 
details. 

Par. 3. Should these notices not be received in time, delay to the ship may 
Insult. 

m ARTICLE 10 

Arrival 

Par. 1. Except In case of force majeure, a ship carrying materials of the first 
category shall arrive at the Canal terminal ports by day only, preferably at 
sunrise. Ships carrying materiaLs of the second or third category may arrive at 
any time. 
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Par. 2. If a ship carries dangerous materials the captain must state the fact 
to the pilot as soon as he arrives on board; then the captain must comply with 
article 5 concerning declaration E and port of loading certificate. 

Par. 3. Any ship carrying dangerous materials must hoist, before entering 
the Outer Harbour, the signal indicated by the pilot. 

Par. 4. Any ship carrying dangerous materials shall be assigned a special 
berth or mooring place. Such place will be selected by the company’s officials 
according to the information sent in advance and the declaration of the 
captain. 

Par. 5. When, through failing to comply with paragraph 2 above, a ship has 
been given a berth where she must not stay by reason of her dangerous cargo, 
the change of berth shall be at the ship's cost. (See art. 11, par. 3, of the Rules 
of Navigation.) 

Par. t>. Control . — The Captain of any ship carrying dangerous materials 
must not only give all the information specified in the preceding paragraph 
to the company's officials, but also help them by all possible means to inspect 
on board the packing and stowage of the dangerous materials. The Canal 
Company reserves its right, nfter such inspection, to refuse transit if sufficient 
precautions have not been token to obviate any danger of fire during the ship's 
stay in the Canal or its ports. 

ARTICLE 11 


Precautions on Board 

During the whole of their stay in the Canal and its ports, ships carrying 
dangerous materials (first, second, or third category) shall comply with the 
instructions of Appendix No. 2 for their respective categories. 

FRESH FRUITS CARRIED UNDER VENTILATION 

Great quantities of fresh or “green” fruits are carried today by 
refrigerated vessels, but there is still a considerable amount of fruit 
carried from certain regions in uninsulated vessels, many of which 
were specially designed for this trade, or in ordinary cargo vessels. 
Apples are carried from Canada and the United States without 
refrigeration, and other cargoes include oranges, lemons, grapes, etc., 
from numerous Mediterranean ports and from the Canary Islands 
and other North Atlantic islands. These shipments probably com- 
prise most of the fruit shipped in uninsulated vessels, although 

there are occasional shipments from the West Indies and a few other 

• 

re ?Jood ventilation is the chief requisite for fruit of this nature, 
since no matter what condition fruit is in when slapped, decompo- 
sition will set in if there is not sufficient ventilation. In some cases, 
lack of ventilation, even for a few hours, has spoiled an entire cargo. 
During loading the hatches should be left off as much as possible 
to permit the circulation of a continuous current of air to the bottom 
of the hold to get rid of the gases generated by the fruit. Hatches 
Sniild also be kept off as much as possible during the voyage. 

The usual method of ventilation is by means of large vertical 
air shafts constructed of boards and cases extending from the 
hatch wavs and under-side of ventilators to the bottom of the holds, 
K they Connect with air passages left between the cases leading 
sides of the ship. Other similar air passages run fore and 
aft and connect with the system of thwartship and vertical passages. 

Additional ventilation is obtained by stowing the boxes of fruit 
looselv leaving 8 to 10 inches between the boxes and the bulkheads, 
ending the stowage 8 to 10 inches below the deck beams, and laying 
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' laths athwartship between the tiers of boxes. ’Tween-deck stowage 
should be employed as much as possible, owing to the difficulty of 
ventilating the lower holds. 

Green fruit should not be stowed next to or over any cargo that 
is liable to heat or give off odors, since such cargo will damage the 
fruit. Certain other cargo, moreover, should not be stowed with 
or near green fruit, since the fruit may damage it. Such cargo 
includes delicate foodstuffs, such as tea, flour, macaroni, coffee, eggs, 
dried fish, and macaroni. 

Bananas are most commonly carried in specially designed vessels 
at certain specified temperatures, according to the condition of the 
fruit. Considerable quantities, however, are carried on short voy- 
ages in ordinary cargo ships, and, as in the case of other fruit, 
ventilation is specially needed, with vertical and horizontal air 
passages. One of the principal trades in which bananas are carried 
in ordinary vessels is that from the Canary Islands. 

It is recommended by shipmasters and surveyors familiar with 
these trades that the first day out from the loading port the tempera- 
ture be reduced, if possible, to about 50° F., which can frequently be 
achieved by the use of windsails. With green bananas there is a 
danger that the temperature may be reduced too low, and if it is 
brought below say 46°, then ventilation must be stopped, and only 
be reintroduced in any particularly warm places, because if the fruit 
arrives too cold it will not ripen for the market. It is advisable 
to use a thermometer frequently. The temperature of the compart- 
ments should be taken at least every watch, and in the shadow on 
deck for the deck cargo, and carefully recorded. 

It should be remembered that it is not the actual heat that will 
damage bananas, but the stagnant air, and therefore it is always 
essential to have a good circulation of air through the cargo. This 
can always be arranged by using windsails laid right down through 
the air trunks and deck ventilators, remembering that the current of 
air underdeck is in a contrary direction to that above deck. Trim- 
ming hatches should be kept off and air spaces should be left over 
the crates. Crates should never be stowed in the square of the 
hatch; this should always be left clear to allow good ventilation. 


GRAIN 

Owing to the great importance of the oversea grain trade and to 
the damageable and destructive character of grain cargoes, there have 
been published many regulations regarding the stowage and carriage 
of this commodity. The various grains — wheat, rye, barley, oats 
and others— are shipped from Argentina, Canada. Australia, the 
east, west, and gulf coasts of the United States, India. South Africa 
(maize), North Africa, and a few other regions of lesser importance 
Gram is a cargo that may be very dangerous to carry. It is likely 

o 0 l*\P ve 016 ve 1 sel a hst, and possibly cause it to founder, 
and for this reason the grain-loading regulations published by various 
bodies and quoted herewith should be strictly adhered to. 

1S shipped in a wet or green condition and this 

V6I 7 hab ?* to he ? t ’ sweat > and deteriorate. Moist grain has 
been known to swell to such an extent as to seriously strain the carrying 
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vessel. All grain, whether wet or dry, will settle during the voyage, 
often to the extent of 5 to 6 percent or more. This means that it will 
settle 1 foot or more, or to well below the deck beams in the lower 
holds of a fair-sized ship. Good trimming is required to minimize 
settling as much as possible, and also necessary is the erection of 
shifting boards and feeders, as described in the various regulations, 
to prevent the settled grain from shifting to one side or the other of 
the vessel and causing a dangerous list (fig. 65). The most impor- 
tant part of stowing a bulk grain cargo is to see that it is well trimmed 
and that every hold is thoroughly well filled. This should not be 
left to the trimmers, but should be overseen bv the officers and other 
persons w ho are concerned with stowage and who have an interest 
in the safe arrival of the cargo or the safety of the ship. 



figure 


O O 

65 . — Carriage of grain In bulk, •ho.lng ^rrangement of fore and aft ahlftlng board, and 


Adequate ventilation is a primary consideration in the “rriage of 
practically all grain cargoes, and should receive continued attention 

' Several "d ffferen t Icinds of grain are frequently shipped in the same 
vessel and it is often necessary to stow two or three kinds in one 
rnmnartrnent. This gives rise to danger of the different grains mix- 
in,, 1 When different grains are stowed in this fashion they are sepa- 
rated bv separation cloths, usually made of burlap. Great care is 
needed in laving these cloths. They should on no account be laid 
tight, but sufficient slack should be left to allow for the settling of 
the cargo The cloths should be nailed along the shifting boards and 
tucked well in beneath the cargo battens on the side of the ship. It 
is also very helpful, if old and empty bags are available, to put one 
bn- in between each frame behind the cargo battens. If these steps 
are taken, there should be very little mixture. 
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From some ports — particularly those of India — cargoes frequently 
consist of various grains and seeds shipped in bulk. This gives rise 
to the question of which kind of cargo snould be stowed under or over 
the other. Some seeds, such as rape and similar seeds, will penetrate 
more than others and will find their way down through almost any 
place and cause mixture, whereas a heavy grain like wheat would not. 
Rape and similar seeds should therefore usually be stowed on the 
bottom. Given parcels of rape seed, oats, and wheat to stow in a 
single compartment, for example, the rape seed should be stowed 
below, the wheat next, and the light grain, oats, on top. Should a 
slight mixture then occur, the oats and wheat would be little harmed 
by being mixed, and the wheat could be separated from the rape seed 
by means of a sifter. 

The stowage of grain in bags requires careful attention. In all 
cases the ship must be thoroughly clean, the holds dry, the dunnage 
well laid, and all iron parts thoroughly covered. Ventilation re- 
quires constant attention, and in fair weather the hatches should bo 
opened and the cargo examined for signs of heating. The bleeding 
of bags should never be permitted, since it is very liable to interfere 
with the ventilation and to stimulate heating of the cargo. Grain in 
bags occupies 10 to 12 percent more space than grain in bulk. 

The weights and measures used in the oversea grain trades are given 
in the appendix, under the heading “Weights and Measures Used in 
Shipping.” 

Stowage factors of grains . — The stowage factors of the various 
grains can only be stated as close approximations, since the factor will 
vary somewhat according to the grade of the specific grain, whether 
it is shipped early or late in the season, and the country of origin. 
The stowage factors of bagged grain vary also according to type of 
compartment— large or small, deep or shallow, rectangular or 
pointed— and according to the number of stanchions or other obstruc- 
tions in the holds; and whether the bags are well or poorly filled. 
Factors given in the “Lists of Stowage Factors” are generally accepted 
and represent fair averages by the use of which the carrying capacity 
of a vessel or a specific compartment can be estimated within a reason- 
able margin. 


REGULATIONS GOVERNING STOWAGE AND CARRIAGE OF GRAIN 

. The Principal regulations governing the loading, stowage, and car- 
nage of grain are those issued by the Board of Underwriters of New 

d , ated 19 ? 9 : the British Merchant Shipping 

Ac^ 1894, sections 452-456, also the 18th Schedule; British Merchant 

Port 1 w K /' Ct ’ ( 1 « 6 ’. SCCt . 10n ?r? and 11 ; and the regulations of the 
PortWardeno Montreal. These are given below, together with the 
regulations of Australia and New Zealand. 

RULES OF THE BOARD OF UNDERWRITERS OF NEW TORE FOR LOADING GRAIN 

Zn7Zl— S ° { the raleS ° f the ^“rlc r ;n BuSn b “of'sh 1 ppT n 0 B rd0nCe 
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2. When grain is carried in bulk shifting boards must extend from the upper 
deck to the tank-top. or in the case of a single bottom steamer to the keelson, 
and to the top of all amidship feeders. These shifting boards must be grain- 
tight. with grain-tight fillings between the beams. Beam fillings are to be of 
the same thickness and material as the main shifting boards, to be secured 
by two vertical two inch by eight inch ( 2 " x 8") boards each side, extending 
to deck-head and two feet (2*) below the beams, securely nailed with six-inch 
(6") nails. 

3. Shifting boards referred to in all these rules must be of two inch (2") 
sound lumber. 

4. The maximum unsupported span to be allowed for shifting boards or 

varying thicknesses is as follows : 2-inch planks unsupported span not to exceed 
8 feet; 2%-inch planks unsupported span not to exceed 10 feet; 3-lnch planks 
unsupported span not to exceed 12 feet- . 

All housings at bulkheads to be three inches (3") of solid construction or 

() "where 2%-inch or 3-inch shifting boards are used, longitudinal Joints may be 
butt joints between uprights, care being taken to have at least 4 Inches of plank 
supported. When 2-inch shifting boards are used. Joints must overlap at least 

° *5 C Steamers loading small quantities of grain in any of the lower holds 
forward of the engine room, not more than one-third of the capacity of a 
compartment, will not be required to have shifting boards in such holds. 
Steamers loading small quantities of grain in the lower holds abaft of the 
engine room, where the tunnel divides such cargo spaces, and where not more 
than one-half of the capacity of the compartment Is filled with grain, will not 
be required to have shifting boards In such holds. o4WM . 

The bulk grain, however, must have the proper sepa ration and be secured 
as provided for In sections 6 and 7 of the general rules for loading 

prain and in addition to the requirements as set forth •*» ndd,tl ®^l ,0 _A 1 *” 
of bagged grain or the equivalent In general cargo will be required to secure 

,h Tbls k nf| r e ni however. does not apply to a vessel carrying . , full cargo of grain 
in bulk where the end holds may be partially filled with bulk grain. 

JZz xzx saxiias 

|Si lt 4 -^nch Ck *ig 1 g>iu? e srrews. 'which preferably should be a. .be side 

of the shtp for convenience and easy access for tightening. 

!d) !%- C |nch h screw bolts through wood or anglebar uprights. 

<e) Four % -inch nut and screw bolts, for securing the wood 

S 'TVrine b h”epfa e .'o h s"cffioienHy riveted to side stringers or frames or Mnoh 

,W.sJ » of* Trade? .^o“S»S 
Depart men a . V o C fTrine P .he maximum unsupported span allowed for boards of 
various thicknesses is as follows : M „ 

bulkhead 


uprights or 


12 feet. 3 Inches 

13 feet. 3 inches 


Span 

Thieknett Unsupported span 

aVfc-incb Pjnnks- Unsupported span 

%° 0 r r e, JbVpur 3 S56— as follows : fa. Main 
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full dimension wing feeders are required, surb feeders are to be built of the 
same material and construction as required for main or batch feeders. If wing 
feeders of six feet by eight feet (6' x 8' ) are required in a ten foot 'tween deck, two 
inch by four inch (2" x4") stanchions on edge, twenty inches apart, center to 
center, are to be used. In an eight foot 'tween deck, such stanchions may be 
twenty-four (24) inches apart, center to center. All stanchions mu9t be of 
sound lumber, well braced and secured. 

(c) Bunker hatches may be used as feeders when feasible. 

(d) All main or amldshlp feeders must contain at least two and one-hol f 
percent (2%%) of the carrying capacity of the hold. 

(e) The minimum amount of grain carried in feeders supplying any one com- 
partment must be two and one-half percent (2*6%). The maximum amount 
carried in feeders must not exceed eight percent (8%). 

All feeders must be grain tight. 

9. Steamers with laid ’tween decks, must have hatchway feeders; and if 
the distance in the lower holds, between the forward bulkhead and the nearest 
end of the hatchway feeder exceeds twenty-five feet (25*) (unless in the opinion 
of the Surveyor the distance should be less) then the vessel must have a wing 
feeder on each side provided in the ’tween decks to feed this space. If there are 
no openings in the ’tween decks for wing feeders, four (4) tiers of bags must 
be put on top of the bulk grain from the bulkhead to within twenty-five feet 
t25') of the hatchway feeders. 

The same rule applies when the distance between the after end of the hatchway 
feeder and the after bulkhead in lower holds exceeds twenty-five feet (25'). 

10. When steamers load grain in one or more batches, they may construct 
feeders with bag flour, oil cuke or hard bag freight, but not grain In bags, pro- 
viding steamers’ freight and grain art consigned to the one port. The freight 
or bags must be locked in a square stowage and a save-all placed round opening 
to prevent leakage of grain. Deck to have normal amount of freight and the 
stowage must be approved by the Surveyor. 

11. Steamers with two or more decks not having sufficient and properly con- 
structed wing and amldshlp feeders, will be required to leave sufficient space 
above the bulk in lower hold, not less than 5 feet under deck beams, to properly 
secure it with grain in bags or other cargo; the bulk to be covered with boards 
as in General Rule 6. If an orlop deck has sufficient openings to the lower hold, 
the orlop and lower hold may be considered a9 one hold and loaded accordingly. 

12. (a) In double deck steamers, no grain or seeds In bulk except oats and/or 
cotton seed (ns hereinafter provided in Rules 17 nnd 18) Is to be carried in the 
'tween decks, nor In ships which have more than two decks, between the two 
upper decks, unless in feeders, properly constructed to feed the orlops nnd lower 
holds. An exception, however, will be made in the case of a steamer which 
has a ’tween-deck compartment over a deep tank, the length of which does not 
exceed the breadth of the steamer, forward of the stokehold, In which case It 
will be permitted to load bulk grain In this ’tween-deck compnrtment. providing 
the grain is trimmed and fed. or otherwise secured, to the satisfaction of the 
surveyor. 

(b) Where a steamer has more than three decks, bulk grain may be carried 
in the deck or decks below the third deck, or in the second deck below the main 
deck, providing such lower decks have wing openings, and the proper amldshlp 

but “ ,d feeders ®*e to contain not 
225 and one-half percent (2%%) of the bulk grain in the lower hold 

' oo ' , that Ru,e 9 must be com *‘" ed 

on^ e l? 0 d f °£ the,r doub,e deck compartments, providing proper amidshin feedeJ^ 

KfllUdiSh 1 ; VIS and the > P ace 10 * e >tvve€ n decks around 

m ^aln or general cargo. If the vessel Is too deep to carrv 

any grain or other cargo In the ’tween decks the feeders are to ry 

pr °P* rl y secured, to the satisfaction of the Surveyor be 8hored or 

“ tbcre * re no in ’tween decks for wing feeders an* th* 

heads are more than twenty-five feet (25' 1 awa* fmmtKo 7 a ? d . bulk - 

fSFcfi? fft t°h SL** 6 

opinion of the Surveyor tKe distlnce^ou.d bl Sl * th ° fcedw *’ lm,CRS *" «* 



252 


MODERN SHIP STOWAGE 


of graln ing,e <leCk Steamers with h,gh batch namings loading full or part cargoes 

(a) Hatch coamings may be used as feeders and must be of sufficient size 
measuring from the top of the coamings to the deck, to admit of not less than 
two percent (2 To) of the total gram in the hold being stowed within the coaming; 
otherwise, the bulk grain must be secured by four (4) tiers of bags. 

(b) When hatch coamings are utilized for feeders and such coamings extend 
into the hold a foot or more below the main deck, such coamings, in the part 
below the deck, are required to have two (2) 2-inch openings in the coamings, 
between the beams, to allow the grain to feed into the wings and ends of the 
hold. 

(c) The hatch coamings must be properly supported by heavy iron cross 
beams and fitted with fore and aft shifting boards. 

(d) The hatch coamings must be so placed that they are capable of feeding 
the center and both euds of the holds. 

(e) Where a steamer has two or more decks and these rules permit her to 
carry grain in bulk below the second and/or lower decks, she shall, If the coam- 
ings extend more than 1 foot into the hold or deck spaces, have two (2) 2-inch 
openings in t lie coamings between each beam, and one (1) two-inch open- 
ing every 2 feet on the ends to allow the grain to feed Into the wings and 
ends of the compartment carrying grain. 

15. In single deck steamers oats and/or cotton seed may be loaded over heavy 
grain provided same are properly separated and any loose grain secured. 

16. Single deck steamers with a long bridge deck, or bridge and forecastle 
combined, may carry grain in properly constructed feeders In the square of 
the hatches in said deck to feed the bulk grain in the holds below, provided 
that all outboard ports or other openings, if any. can be properly closed and 
made watertight. 

17. (a) Part cargo of oats and/or cotton seed may he carried in bulk be- 
tween the two upper decks. If the steamer has four or more hatch compart- 
ments, each compartment is to be fitted with grain tight amidship fore and 
aft shifting boards extending over batches, deck to deck, and the two or three 
largest compartments must be fitted with wing shifting boards, port and 
starboard, extending from bulkheads at each end of compartments to within 
four (4) feet of hatch. The main compartments, whether two or three (2 or 3) 
compartments, must have sixty percent (GOtt) of the total capacity of the 
’tween decks, taken as a whole, when oats or cotton seed Is carried in bulk. 
The hatch and wing feeders for the lower hold or orlop must be capped boxed 
feeders five or six (5 or 6) feet in depth when grain other than oats or cotton 

^(b^I^the^tenmTrs ’tween decks are not divided by bulkheads In compart- 

nients then bulkheads ore to be built to dlrtd* *°<* '”,7° nto t eo't Each 

.-I Tuonic nf n maximum length not exceeding seventy (70) leer. Eacn 

js> ££52. 

n "2 L fitted With amidship shifting boards, fore and aft. and over 
-m ? two wing shifting boards, port and starboard, from each bulkhead 
I'o within four (4) feet of hatches. In all compartments. All wing hatches and 
Safi'hSwS » *• Wt open in deck, to feed oat, and/or cotton seed below. 

,f ,d°, *sto wetM n t wee n° *decks over genera, cargo In lower hold* 
pr^ldlnglhe "tween decks are fitted In accordance with the foregoing require- 

n T« t %.oamers with double bottom tanks for water ballast, or having divided 

Teft open AM beams and fore and af.ers are to be in position. 
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General Rules for Steamer Loading Grain 

1. Steamers carrying full cargoes of grain, sailing between the 1st of October 
aud the 1st of April, shall not be permitted to carry coal on deck beyond such 
a supply as will be consumed prior to the vessels' reaching the ocean. 

2. When coal is permitted to be carried on deck, the hatches and trimming 
hatches must be securely fastened before the coal is loaded on the decks. 

3. Stoke hold bulkheads and donkey boiler recesses are required to be sheathed 
with wood and made grain tight, with an air space between the iron and the 
wood, when exposed to heat from fireroom or donkey boiler. When already 
properly sheathed Surveyor may pass the vessel, but not less than nine Inches 
(9”) of space will be required where the sheathing is to be erected or renewed. 
This rule applies where the fires are liable to cause damage by excessive heat 
from the stokehold or donkey boiler. 

4. (a) Steamers having water ballast tanks must have them covered with a 
grain-tight platform made of two and one half loches (2%") or three inches 
(3") sound planks, but this platform may be dispensed with where the tops of 
the tanks are of heavy plates. 

(b) Steamers without ballast tanks, having a platform in good order, will 
not be required to have a grain floor over It, but otherwise such grain floor 
will be required. 

5. Steamers loading small quantities of grain in lower bold, not more than 
one-third of the capacity of a compartment, will not be required to hove 
shifting boards. The grain, however, must have the proper separation as 
provided for in these rules and be secured with cotton or other suitable cargo. 

6. Care must be taken when grain in bogs or general cargo is stowed over 
bulk grain, that the bulk grain is covered with two thicknesses of boards, 
placed fore and aft and atbwartshlps, with spaces between the lower boards of 
not more than four feet (4') and the upper boards of not more than four inches 
(4”). Care must also be taken that all of the bags are well filled, in good 
order, and properly stowed, and that the tiers are laid close together. 

7. Steamers having one deck and beams may carry bulk grain to such n 
height as will permit the stowage over it of not less than four (4) tiers of 
bags of grain or other suitable cargo. All bags or other cargo to be stowed on 
two (2) tiers of boards as provided for in our rules. 

8. Grain, oats, and/or cottonseed in poop, peaks, or bridge deck, must have 
such grain in bogs and have proper dunnage and shifting boards. 

9. Single or double-deck steamers having a continuous hold, forward and/or 
aft, carrying henvy grain, will be required to have a closed bulkhead to divide 
the hold or holds. 

10. When a vessel loads a full cargo of grain, If bulk grain Is loaded in a 
deep tank which is divided by a center line bulkhead, such bulk grain must be 
supplied with a feeder of sufficient size to feed the grain in the deep tank. 

11. All bulk grain or oats must be well trimmed up between the beams and 
in the wings, and the space between them completely filled. 

12. Single deck steamers loading full cargoes of grain in bags will be required 
to have shifting boards extending not less than four (4) feet downward from 
the deck into the holds. 

Steamers with ’tween decks loading full cargoes of grain in bags must have 
shifting boards fitted to extend not less than four (4) feet downward from 
me beams in the lower holds and from deck to deck in the 'tween decks 

To prevent bags’ coming In contact with iron, all ironwork must be covered 
with paper or other suitable covering. 

When loading full cargoes of grain in bags, the bags must be of good quality, 
well sewed, carefully handled, and when filled on board extra precautions 
taken against spillage, all to the satisfaction of the Surveyor 
. ^ In * 0 of bulk grain where a portion of the grain in the ’tween decks 

be dUch^r^d 0 ?™?! y u, Wi ^ h loading relations only, and which will ultimately 
^k 111 SO?’ dunna 8a and vertical battens on hold sparrings can be 
?‘ s r p *“ sed wIth - Thls docs not affect in any way the requirements for loadlne 
cargoes or consignments of bogged grain, which must be dunnaeed g 


Security of Hatches 
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their supports are in good condition and that the steamer is provided with good 
and sufficient tarpaulins, cleats and wedges to enable the hatches to be properly 
battened down. 

Additional security should be provided by the use of: 

(a) Folding wedges, also known as double or fox wedges, or cleats set at an 
angle with ordinary wedges. 

(b) Locking bars in suitable number and position to secure the hatch 
coverings, or 

(c) Wire cross lashings set up by screws or other equally effective means. 
At all times lashings are to be set up to ring bolts or permanent cleats, at the 
side of the hatches with suitable chafing pieces to prevent cutting of tarpaulins. 


Steamers With Part Cargoes of Grain Desiring to 8hift to Another Port to Load 

Grain or Qcneral Cargo 


Steamers may load any hold with less than 50% of its bulk grain capacity 
without securing the grain, provided shifting boards extend above the grain in 
each hold at least three feet. 

Steamers may load more than 50% of grain capacity in one hold and less than 
50% in one other hold only, without securing the grain, providing shifting boards 
extend above the grain in each hold at least three feet. 

In ull cases before leaving her first port the steamer’s bulk grain must be 
covered with dunnage boards placed fore and aft and athwartship. 

This rule applies to steamers shifting between Newport News and Portland, 
Maine. 

In the Gulf Ports this rule applies to steamers shifting from a port in the 
Gulf to another Gulf Port during all months, except July. August, September, and 
October. 

Stowage of Paper in Rolls Over Grain 

The Board s attention has been called to the fact that paper in rolls has been 
stowed over grain and used for the purpose of securing grain cargoes. 

It is the Board's opinion that this stowage should not be allowed as the grain 
is liable to sweat and permeate the rolls of paper. 


BRITISH REGULATIONS GOVERNING CARRIAGE OF CRAIN 

The law relating to the carriage of grain in ships is contained in 
sections 452 to 456 of the Merchant Shipping Act, 1894, and sections 3 
and 11 of the Merchant Shipping Act, 1906. 

The principal features are contained in the following sections: 

Section 452 (1). — Where a grain cargo is laden on board any British ship, 
all necessary and reasonable precautions • • • shall be taken in order 
lo p recent the grain cargo from shifting. 

!„ o n«t in* Issued bT the Board of Trade (August 1013), It was pointed out that 
not orepnred to advise In general terms os to whnt precautions shall be taken 
2t ISnefi Toadinc grain nt foreign porta other than Mediterranean. Black Sea. or 
AmoHenn Porta " Owned and masters ore, however, thereby warned that the respon- 
^M^S.^^ ne^Precautions,- prescribed by Section 452 ns above. Is placed 

upon them by law. 

Portion 453 (1) applies to British ships ’’laden with grain cargo at any port 
in the Mediterranean or Black Sea" and ’ bound outside the Straits ©f GIbraUar 
on which vessels it is compulsory for the precautions set out in the eighteenth 

loading or arriving with grain in the United Kingdom. 

MEBCllANr SHIPPING ACT, IS94 

( Sections 452 to 456 Carriage of Grain ) 

icii m Where a grain cargo is laden on board any British ship all necessary 
and re^niwe precSlons (whether mentioned In this pnrt or tMe Act or 
not) shall be taken in order to prevent the grain enrgo from shifting. 
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(2) If those precautions have not been taken in the case of any 'British ship, 
the master of the ship and any agent of the owner who was cha rged w i th the 
loading of the ship or the sending of her to sea. ahail each ^ liable to a fine 
exceeding three hundred pounds, and the owner of the ship shall also be liable 
to the some fine, unless he shows that he took all reasonable means to enforce 
the observance of this section, and was not privy to the breach thereof. 

4 ko (i\ where a British ship laden with a grain cargo at any port, in the 
Mediterranean or Black Sea is bound to ports outside the Stralts ^ GJbraUar, or 
where a British ship is laden with a gram cargo on the coast of North America, 
the precautions to prevent the grain cargo from shifting, set out In the Eighteenth 
Schedule to this Act, shall be adopted, unless the ship is loaded in accordance 
with regulations for the time being approved by the Board of ^adc, or Is con- 
structed and loaded in accordance with any plan approved by the Board of Trade. 

(2) If this section is not complied with in the case of any ship, reasonable 
precautions to prevent the grain cargo of that ship from shifting : shall deemed 
not to have been taken, and the owner and master of the ship and any agent 
charged with loading her or sending her to sea shall be liable accordingly to a fine 
under this part of this Act. 

(3) Nothing in this section shall exempt a person from any liability, civil or 
criminal, to which he would otherwise be subject for failing to adopt any rea- 
sonable precautions which, although not mentioned in this section, are reasonably 
required to prevent grain cargo from shifting. 

454. (1) Before a British ship laden with grain cargo at any port in the 
Mediterranean or Black Sea and bound to ports outside the Straits of Gibraltar, 
or laden with grain cargo on the coast of North America, leaves her final port 
of loading, or within forty-eight hours after leaving that port, the master shall 
deliver, or cause to be delivered to the British consular officer, or, if the port 
is in a British possession, to the chief officer of Customs, at that port, a notice 
stating — 

(a) The draught of water and dear side, as defined by this part of this Act, 
of the said ship after the loading of her cargo has been completed at the said 
final port of loading ; and 

(b) The following particulars in respect to the grain cargo; namely, 

(1) The kind of grain and the quantity thereof, which quantity may be stated 
in cubic feet, or In qunrters, or bushels, or in tons weight ; and 

(il) The mode in which the grain cargo is stowed ; and 

(ill) The precautions taken against shifting. 

(2) The master shall also deliver a similar notice to the proper officer of 
Customs in the United Kingdom, together with the report required to be made 
by the Customs Consolidation Act, 1876, on the arrival of the ship in the United 
Kingdom. 

(3) Every such notice shall be sent to the Board of Trade, as soon as 
practicable, by the officer receiving the same. 

(4) If the master falls to deliver any notice required by this section, or if 
in any such notice he wilfully mnkes a false statement or wilfully omits a 
material particular, he shall for each offence be liable to a fine not exceeding 
one hundred pounds. 

(6) The Board of Trade may, by notice published in the London Gazette, or 
in such other way as the Board think expedient, exempt ships laden at any 
particular port or any class of those ships from this section. 

455. For securing the observance of the provisions of this part of this Act 
with respect to grain cargo, any officer having authority In that behalf from the 
Board of Trade, either general or special, shall have power to inspect any grain 
cargo and the mode In which the same Is stowed, and for that purpose shall 
have all the powers of a Board of Trade inspector under this Act. 

456. For the purpose of the provisions of this part of this Act with respect to 
grain cargo — 

The expression "grain" means any corn, rice, paddy, pulse, seeds, nuts, or nut 
kernels. 

The expression "ship laden with a grain cargo" means a ship carrying a cargo 
of which the portion consisting of grain is more than one-third of the registered 
tonnage of the ship, and that third shall be computed, where the grain Is 
reckoned in measures of capacity, at the rate of one hundred cubic feet for 
JL on " f J eglslered tonnage, and where the grain is reckoned in measures of 
weight, at the rate of two tons’ weight for each ton of registered tonnage 
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Merchant Shipping Act. 18&4 
( Eighteenth Schedule— Precautions as to Grain Cargo) 

(1) There shall not be carried between the decks, or. if the ship bas more 
than two decks, between the main and upper decks, any grain in bulk, except 
such as may be necessary for feeding the cargo iu the hold, and is carried in 
properly constructed feeders. 

''’here grain (except such as may be carried in properly constructed 
leeders) is carried in bulk in any hold or compartment, and proper provision 
for filling up the same by feeders is not made, not less than one-fourth of the 
grain carried in the hold or compartment (as the case may be) shall be in bags 
supported on suitable platforms laid upon the grain in bulk. Provided that this 
regulation with respect to bags shall not apply— 

(a) To oats, or cotton seed: nor 

(b) To a ship which is a sailing ship of less than four hundred tons registered 
tonnage, and is not engaged in the Atlantic trade; nor 

(c) To a ship laden at a port in the Mediterranean or Black Sea if the ship 
is divided into compartments which are formed by substantial transverse 
partitions and are fitted with longitudinal bulkheads or such shifting boards ns 
hereinafter mentioned and if the ship does not carry more than one-fourth 
of the grain cargo, and not more than one thousand five hundred quarters in 
any one compartment, bin or division, and provided that each division of the 
lower hold is fitted with properly constructed feeders from the between decks; nor 

(d) To a ship In which the grain cargo does not exceed one-half of the whole 
cargo of the ship, and the rest of the cargo consists of cotton, wool. flax, barrels 
or sacks of Hour, or other suitable cargo so stowed ns to prevent the groin in 
any compartment, bin. or division from shifting. 

(3) Where grain is carried in the bold or between the decks, whether in bags 
or bulk, the hold or the space between the decks shall be divided by a longitudinal 
bulkhead or by sufficient shifting boards which extend from deck to deck or from 
the deck to the keelson and are properly secured, and if the grain is in bulk are 
fitted grain-tight with proper fillings between the beams. 

(4) In loading the grain shall be properly stowed, trimmed, and secured. 

Merchant Shitpino Act. 1006 
( Sections 3 and 11) 

Section 3. — (1) After the first day of October one thousand nine hundred and 
seven, sections four hundred and fifty-two and four hundred and fifty -five of the 
principal Act shall apply to a foreign ship which loads a grain cargo in the 
United Kingdom so long ns the ship is within a port in the United Kingdom. 

(2) If. after the first day of October one thousand nine hundred and seven, 
a foreign ship laden with grain cargo arrives at any port in the United Kingdom, 
having the grain cargo so loaded that the master of the ship, if the ship wore a 
British ship, would be liable to a penalty under the provisions of Part V of the 
principal Act relating to the carriage of grain, the master of that foreign ship 
shall be liable to a fine not exceeding three hundred pounds. 

(3) After the first day of Octolier one thousand nine hundred and seven, 
section four hundred and fifty-five of the principal Act. shall apply to a foreign 
ship laden with grain which discharges all or any part of her cargo at nny por 
in the United Kingdom, so long as the ship Is within a port in the United 

KI ?4?°Tlie provisions of section four hundred and fifty-four of the principal 
Act so far as that section provides for the delivery of the notice ™ent °ncd 
therein to the proper officer of Customs in the United Kingdom, shall apply to 
nil foreign ships laden with grain arriving at a port in the United Kingdom 
offer the* date aforesaid, and the master of the ship shall be liable accordingly. 

Section 11 -Any offence for which a person Is liable to a fine Under sub- 
cpftion (2) of section four hundred and fifty-two of the principal Act (which 

safe: «>: h - - “ ,s 

prosecuted summarily, exceed a hundred pounds. 



STOWAGE OF SPECIAL CARGOES 


257 


REGULATIONS OF THE PORT WARDEN OF MONTREAL FOR THE LOADING AND 
CARRIAGE OF GRAIN CARGOES 

(a) In these Rules and Regulations a reference to "light grain" means oats 
and/or cotton seed. All other grain is "heavy grain." 

(b) The provisions of sections A, B, C, D, E, F, and H, apply to heavy grain 
cargoes, and with the modifications set out in Section G, apply to light grain 
cargoes, and to combined cargoes of light grain and heavy grain. 


A. Preliminary Inspection of Bilges, Etc. 

1. The master of any vessel intending to load grain for any port not within 
the limits of inland navigation shall notify the Port Warden and make 
arrangements for a preliminary survey. 

2. If the vessel has a plan showing the proposals for erection of shifting 
boards, feeders, etc., which has been approved by the Department of Marine, 
Ottawa, such plan must be submitted to the Port Warden for his information 
prior to his preliminary survey. 

3. At the preliminary survey, sections of the limber-boards must be clear 
for inspection of the bilges, which must be clean and clear of any refuse liable 
to choke the suction pipes. 

4. All pipes, gearing, rods, and sounding tubes entering the bilges must be 
absolutely grain tight. Drain pipes and scupper pipes from compnrtmcnts 
carrying bulk wheat must be blocked up. 

5. Limber-boards must be graintight, satisfactory to the Port Warden. 

6. Cement capping or chocks must be In good condition. 

7. Permanent ceiling on tank tops must be mode graintight and when laid 
on top of fuel oil tanks must have a clear space of 2% Inches between ceiling 
and tank top and be laid on othwortship bearers. 

8. The Port Warden, if requested, shall Issue within 24 hours of the com- 
pletion of such preliminary survey a written report setting out the repairs 
and work necessnry to render the vessel fit to carry her proposed grain cargo 
and any modifications considered necessary for the erection of shifting boards, 
feeders, etc. 

9. The report shall olso specify the dunnage required to be laid. 


B. Shiptino Boards, Upaioht and Shores 


1. Longitudinal graintight shifting boards must be fitted from deck to deck 
or deck to ceiling in any compartment or hold in which bulk grain is carried 
b K contlnuo , us t f <w the wh0, e length of the compartment or hold, 
excepting where vessels load parcels of bulk grain In the lower holds not 

bnlTJSfi < i nC ,* th n d , thc their res P<*tive holds and provided the 

KtS v 8 levelled and covered with platforms in accordance with paragraph 
’o a S d s ? ured w,th n PP r <>red cargo to prevent grain from shifting 

to^he bo«om £v£ ,h ° hf ~ ys a " d 

wili b S e h icce D pte b d 0nrdS ° f * minimum tbickness of 2 Inches of good sound lumber 

vot,? e .K“ ax,ra T un s u PP or ted span to be allowed for shifting boards of 
varying thickness Is as follows (not to apply to permanent fittings) 7 

2 inoh , Th ! Ckn€88 S P fln Bousing at bulkhead 

2V?-Sehn?«^w Unsupported span Not to exceed 8 feet 3 inches 

3-inrh nin P it? Unsupported span Not to exceed 10 feet 3 nches 

^ Inch P^nks Unsupported span Not to exceed 12 feet 3 iSch^' 

arilHSS-SSS'S 

thlckS" uprlghta “ ust «•* than 10 inches in width anS’? inches in 
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S. Where 2%-incb or 3-inch shifting boards are used, longitudinal joints may 
ho butt joints between uprights, care being taken to have at least 4 Inches of 
plank supported. Where 2-incli shifting boards are used, joints must overlap 
by at least IS inches between uprights. 

9. Wood uprights must be supported by steel wire rope stays set up at the 

ship's side, or else by wood shores securely heeled against the permanent struc- 
ture of the ship, such ns frames or stringers at the ship’s side, hatch coamings, 
girders, pillars, etc. , . , 

10. In all ships over 50 feet in breadth it is strongly recommended that instead 
of wood shores, steel wire rope stays be fitted for supporting the shifting boards. 

All wood shores must be good sound timber in a single piece. 

11. The sizes of the shores required is based on the area of I he boards to be 

supported, thus : . , . . .. . 

The length of shores may In ordinary cases be taken ns equal to hair the regis- 
tered breadth of the vessel less one foot. 

S=snacing of shores fore and aft. 

£ = registered depth (reduced oft by the height of tunnel above floors). 

N— number of shores in depth. 


. SXD 
Area per shore=-^^ 

12. Convenient standard sizes of rectangular shores a* follows may be token 
ns the minimum permissible sizes: 

. . Minimum tUe 

Length of shore : . . 0" \4" 

Up to and not exceeding 10 feet... ”, _ 

Over 10 feet and not exceeding 20 feet ”, ' ”, 

Over 20 feet 0 

Shores 24 feet and over must be abridged and no shores to be . 

13. Where difficulties and delays might be experienced to P«^ r!n * 

as above, shores of lesser scantlings may be I ^p^ '. wafdcn Where 

ssi'smsw csss 

by the Port Warden. ..nnermost shore Is to be within 18 Inches 

14. Vertical spacing of shores. The uppermos lower edgc 0 f hatch 

of the top of uprights “PP™* jLmines or girder; everv succeeding shore 
coamings and heeled meas^ed from the uppermost shore down, 

is to be spaced 7 feet apart : verUcally mens « h ^} oW est shore and heel support, 
except that 8 feet permanent floors or ceilings provided that cleats 

or S can. C s Si?£iTSoSk£l ftmens.ons to distribute the strain over several 

P ' lS k The angle between any shore and the surface to be supported must not exceed 
45° from the horizontal. exceeding 10 degrees from the horizontal 

the'nexT^lnrgers^e of s^ore to^hnt^'^fpijj'ed l^’ Its length must ^>e^ised^ w , ien ,|„. 

Purely honel nt the^op .hc up£r supporting shore should 
inchesdown «,op ( Of the upright. ^ 

» 1 ^imr. «£S may teStnMfZ supporting the shifting boards, provided 
that they are of the nppro'od slse^f dock beam pmrnn. both ^ Qf 

given hy P book or U Camps 

SSSSrs sse.-Jss.rsg fttspr - - 

»’> %gS&£25£S5x &*‘ — 

!d) 1*2* ““wbolta through wood or angle-bar uprights. 
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(e) Four %-inch nut aud screw bolts, for securing the wood uprights or 

steel angle bars together. 

(f) 1 -inch eyeplates, efficiently riveted to side stringers or frames or 

1 -inch shackle through frame. 

21. Where no special arrangements are made for grain tight filling between 

the beams, wood filling pieces the same thickness as the shifting boards must 
be fitted grain tight between the beams, and must be secured in place by cleats 
or scabs at both ends and fitted both sides. The cleats or scobs are to be at 
least 2 inches by 4 inches and must extend the full depth of the filling piece 
and as much again below, and be securely nailed or spiked to the shifting 
boards and filling pieces. . . 

22. Where permanent steel uprights and wire stays are fitted which have 
been approved by the Canadian Department of Marine, the Board of Under- 
writers of New York or by the British Board of Trade, the maximum unsup- 
ported span allowed for boards of various thicknesses is ns follows : 


Homing at 

Thickness Span bulkhead 

2%-lnch planks Unsupported span 12 feet, 3 inches 

3-lnch planks Unsupported span 13 feet, 3 Inches 


23. Where steel uprights are secured as approved at both head and heel, 
two wire stays on each side of each upright will be accepted in vessels having 
depth of holds up to and Including 30 feet. The uppermost stay Is to be placed 
one-quarter the depth of hold down from the deck, and the lower stay at half 
depth of hold or in after-holds at half depth measured to tunnel top. 

24. The following dimensions are recommended for angle-bar uprights: Each 
upright to consist of four angle bars 4 Inches by 4 inches by .40 and steel 
plate 11% inches by .50 riveted to form one complete structure allowing 4-lnch 
housings on both forward and aft sides; equivalent brackets riveted to head 
and heel of uprights, each to take five %-lnch bolts with corresponding lugs 
nnd/or angles on tank top, tunnel top, and hatch webs. 


O. CONSTRUCTION OF FEEDERS AND WOOD BULKHEADS 

L The walls of trunk feeders and wood bulkheads must be of sufficient 
strength to withstand the pressure due to the head of grain contained, and 
must be made grain tight. 

2. Trunk feeders in the ’tween decks constructed In the hatchways must 
be made grain tight around the hatch coamings and hatch beams. 

3. Ships having one or more decks with one continuous hold forward and/or 
one continuous hold aft with two hatches to each hold, shall have a well con- 
structed bulkhead extending from side to side of the ship between the two 
hatches to divide the space. 

4. Thwartshlp bulkheads in holds for partitioning holds or reserve bunkers 
shan be constructed of planks not less than 3 inches in thickness, efficiently 
stiffened and shored. 

6. Trunk feeders In the ’tween decks fitted in the hatchways may be con- 
structed of planks worked vertically of a minimum thickness of 2 Inches 
when the vertical unsupported span exceeds 8 feet, thicker planks must be 

o'tZZ lncreased stiffening mast be fitted os the Port Warden may require 

more convenl e n t» feeders may be constructed of studding and 
i« ed i V Ti th v gr ? n tight boards 2 !°ches in thickness or two 1-Inch layers of ship- 
'SicJS JLm' 1 ^f? nt ; 1, /v wlth broken Jo,nts - Studding where possible should be 
Si lde ? e hatch coam,D « s and must n °t be less than 4 inches by 6 inches 
on edge spaced not more than 2 feet centers. y ” 

er^ , 2?i eed t rS are ^ bt WMtructed In a similar manner. Feeders already 

ra^‘S e 5H£r h feedera sre equ, “ from 8 s,r, " :,nra, 

“ Ch M? should be left between the bulkhead and the sheathlng^d 
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D. LOADING REGULATIONS 

Iu these regulations “steamship” includes any vessel propelled wholly or 
in part by steam or by any machinery or power other than sails or oars. 


Single Deck Steamships 

1. Single deck steamships with high hatch coamings may load full cargoes of 
grain in bulk below deck. The hatch coamings may be used as feeders pro- 
vided they contain not less than 2 percent of the capacity of the hold they 
are designed to feed and are so placed that they are capable of feeding the 
center and both ends of such hold. 

2. Where no provision is made for feeding the hold, the bulk grain must 
be secured by four heights of bagged grain laid ou a suitable platform on top 
of the grain in bulk. 

3. Grain in bags may be carried above deck in deck erections when complying 
with regulations re shifting boards and dunnage. 


Two-deck Steamships 


1. Two-deck steamships may carry bulk grain to the full capacity of all 
lower holds, provided properly constructed feeders are fitted in the hatches 
and trunked in the ‘tween decks, and, if necessary, with supplementary feeders 
as required by paragraph 4. "Stowage.” Such feeders shall contain not less 
than 2 Vi percent and not more than 8 percent of the capacity of the hold they 
are designed to feed and be so placed that they ore capable of feeding the 
center and both ends of such hold. 

2. All other grain in the 'tween decks and/or deck erections must be In 
bags, complying with regulations affecting shifting boards and dunnage. 


Two-deck Steamships With Bridge Deck or Bridge and Poop Combined 

3. Two-deck steamships having a bridge deck or bridge and poop combined, 
constituting in each case a third deck over a partial length ofvessel.may carry 
bulk grain in the lower ‘tween decks in that part of vessel 
decks, providing properly constructed feeders are greeted between tJ 
and second decks to efficiently feed the bulk grain In the respecthe tween (Iocks 
and lower holds— as In the case of three-deck steamships. 


Three-deck Steamships 

1 Three -deck steamships may carry grain to the full capacity of all lower 

hatches the lower hold and the lower 'tween decks may be considered as one 

“y/VrreVa™ not more 'than ° 8 pe^nt of the combined I capacity of the 
holds and 'tween decks which they are designed to feed. 

2 Ix>wer ho"ds and lower ‘tween decks when loaded to capacity may be 
loaded m separate compartments provided that properly constructed feeders 
ire erected l^both upper and lower 'tween decks to efficiently feed he bidk 
Jr!in In hnth the lower holds and lower 'tween decks Independently. The 
fleers shall contain not less than 2 % percent and not more than 8 percent 

0, ^M e r^V h .n 7 ?h| d u^r^^ and/or erections must he In 

b TDeep h ?a V nk?-S flr .oadmfp.r. cargoes of bulk grain not exceeding^ 

tanks for vessels loading in excess of this quantity. 
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Freeboard 


1. The freeboard of all ships laden with grain shall uot be less than thnt 
assigned under the laws of the country in which they are registered. 

2. In the case of ships laden with grain not having a freeboard certiflcate, 
the Master, on arrival, shall make application to a representative of any recog- 
nized classification authority for a freeboard certificate and shall produce such 
certificate to the Port Warden before clearance will be granted. 

F. Stowaoe 

1. In loading, the grain shall be properly stowed, trimmed and secured. 

2. Feeders must be suitably arranged as far as possible to feed the different 
parts of the holds or compartments and when this can be done in ships of 
ordinary proportions minimum capacity of feeders in ‘tween-deck vessels Is not 
to be less than 2 % percent and not more than 8 percent of the capacity of the 
holds which they are designed to feed, and in the case of single deck vessels 
the minimum capacity of the deep hatch coamings Is not to be less than 2 percent 
capacity of the bolds. 

3. Capacity of feeders is to be the net internal capacity after allowing for 
shifting boards, shores, or hatch beams measured above the line of the deck 
to the top of the feeder. 

If the depth of the hatch end beams or coamings exceeds 15 inches, special 
means must be adopted to allow the grain to pass from the feeders to the 
holds. When the depth is 16 inches. 2 inches in diameter, and when 18 Inches. 
3% inches in diameter feeding holes are sufficient when spaced not more than 
2 feet apart. 

4. In ships fitted with ’tween decks, should the distance in the lower holds 
between the forward and after bulkheads in such hold and the nearest end of 
the hatchway feeder exceed 25 feet (unless in the opinion of the Port Warden 
the distance should be less) the vessel must have a supplementary feeder pro- 
vided on each side of the ’tween decks forward and aft to feed the space In 
the hold below; the size of the supplementary feeder to be prescribed by the 
Port Warden. Provided that if supplementary feeders to the lower holds are not 
fitted the grain in the end spaces shall be leveled off and a proper platform 
provided and 4 tiers of bagged grain stowed on the platform to within 25 
feet of the end of the main feeder. This rule shall apply to the lower 'tween 
decks in the case of 3-deck vessels when the compartment and the hold are 
loaded as one compartment. 

5. When bulk groin does not completely fill the compnrtment in which it is 
carried and is secured by bagged grain or other suitable cargo laid on top of 
the grain iu bulk, such bagged grain or other cargo shall be supported on plat- 
forms laid in bulk grain and so stowed as to prevent the grain from shifting. 

6. Platforms to consist of thwartship bearers spaced not more than 4 
feet apart and 1-inch boards laid fore and aft spaced not more than 4 inches apart. 

7. Vessels carrying parcels of grain in bulk in the lower holds forward of 
the engine room, exceeding one-third of the carrying capacity of such holds, 
must have shifting boards to the top of the grain. Vessels carrying parcels 
of grain in bulk in the lower holds abaft of the engine room, and divided by the 
tunnel, exceeding one-half of the carrying capacity of such holds, must have 
shifting boards to the top of the grain. In both cases the bulk grain must 
be covered with platforms os afore described, before any other cargo is stowed 
over it When a partially loaded vessel does not carry other cargo to secure the 
bulk grain, shifting boards must be fitted and the grain be leveled off and 
covered with a suitable platform upon which shall be stowed not less than four 
uers of bagged grain. 

8 K. P " l . ia . 1 ! y .,! oa . de 5 vessels proceeding to Quebec to pick up addiUonal cargo 


A « til r ^ «v pivex u U UUUlUUllul \UIUO 

grain Qid ° D the bulk grBln may P roceed to Port without securing the bulk 

shtftinJ^SX 8 * 11 st ? w *, d th „t Io ^ er holds shaU be ^“red by longitudinal 
t0 MnT 01 ® beams at ,east 4 feet down from the lower 
b tt^L SUCh ********* to be laid with not more than 4 inches 

& do^fo^bffin^ * UPri8hlS “ d Sh ° reS “ 1116 

£ rgs »“««=■« w.ss,s sssisTZsrx! 

than 4 inches apart and supported in the manner laid down for bulk £ra“ 
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11. Bugged grain cargo stowed on iron or on steel decks is to be projierly 
dunnaged. 

12. Where cargo battens are not fitted, bagged grain cargo must be properly 
dunnaged from the ship’s side. 

13. When grain cloths of approved quality are laid over the ceilings covering 
water ballast tanks to the approval of the Port Warden the caulking of the 
seams of the ceilings or the coverings of the seams with battens may be dis- 
I>ensed with. 

14. In the case of vessels of modern construction with specially heavy ballast 
tank top plating in good condition without wooden ceiling, certificates may be 
granted to load bulk grain, provided the bilges and water courses in the 
wings are sufficiently deep and that proper precautions are taken against 
overflow from the bilges and leakage from mnnhole covers, air and sounding 
pipes, etc. 

15. Paragraphs 11 and 12 do not apply to vessels loading cargoes of bulk 
grain, when the grain in 'tween decks is bagged to comply with loading regula- 
tions only and which will ultimately be discharged In bulk ; in which cases dun 
nage and vertical battens over ’tween deck sparing mny be dispensed with. 
This not to affect in any way the requirements for protecting cargoes or con- 
signments of bagged grain. 

1G. Heavy cargo, except coal, may be stowed on the wood ceiling, provided 
approved separation cloths be laid on top of the said cargo prior to taking 
of grain, but only such quantities of heavy cargo to be permitted as will in no 
way Interfere with the stability of the vessel. 

17. In the event of unusual construction of vessels which mny necessitate 
deviation from the foregoing rules the Port Warden may use his discretion, 
subject to the approval of the examiners of the office of Port Warden. 


O. L10XIT ORAIN 

1. Light grain may be carried in bulk in all between decks and lower holds 
subject to the requirements laid down in Sections A, B. <\ D. K. and F. 

2. Feeders, (a) For single deck steamship. Section D. loading regulations 

" i (b) ,P For steamships having two decks, grain-tight feeders In accordance with 

Section C (loading regulations) are to be erected In £*'<*£* *"* rerceit 
Tween decks to feed the lower holds and to contain not less than -^Percent 
and not more than 8 percent of the capacity of the holds they are designed to 

f01 These trunk feeders must not interfere with or decrease the 2 percent which 
is rrouired to be carried within the hatch coamings to feed the tween decks. 

(c? For ^ steamship having three decks, regulations as outl ncd for feeders 
in ^wo deck vcSs^vlll apply : to be erected in the upper 'tween decks to 
filed the lower tween decks and lower holds, hatches and trimming hatches In 

10 3 e L| l ght e grofn k miy ^^o'adid in bulk in 'tween decks over heavy grain In 
lower holds provided that the above regulations are observed and that p.o.,er 

separation is made w , t decks an( j/or shelter decks are not subdivided 
huWcadL tfbe constructed as per section C. paragraph to divide such 
shiver or 'tween decks into compartments of a maximum length of not exceed- 

in 5, 7 \li e erain In poop, peaks, or bridge space must be in hags; regulations for 
shifting boards and dunnage must be complied with. 

H. SAFETY 


Hatch welts and fore and afters to be secured in place. 


Coal on Deck 

reaching the open sen. 
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Security of Hatchet 

The Port Warden shall pay special attention to the security of imtcbways 
and other weather-deck openings; he shall satisfy himself that the batch ‘fevers 
and their supports are in good condition and that the steamer is provided with 
good and sufficient tarpaulins, cleats, and wedges to enable the hatches to be 

Pr F^ rl winter e passogeT 1 Nortb Atlantic, additional security should be provided 
by the use of : 

(a) Folding wedges, also known as double or fox wedges, or cleats set at 

an angle with ordinary wedges. ..... 

(b) Locking bars in suitable number and position to secure the hatch 

(c) w'ire^ross' lashings set up by screws or other equally effective means. 

At all times lashings are to be set up to ring bolts or permanent 
cleats at the side of the hatches with suitable chafing pieces to pre- 
vent cutting of tarpaulins. 

AUSTRALIAN GRAIN-LOADING REGULATIONS 

{Made under the Navigation Act 1912-1920. and became effective October 1, 1923) 

Extracts 


part x 

(3) In these Regulations unless the contrary Intention appears— '•grain" In- 
eludes wheat, oats, maize, barley, rice, paddy, pulse, seed, nuts or nut kernels, 
or any mixture or combination thereof. 

Note.— T bc Regulation*, with certain exception* of local import, "apply to every British 
or forejgn^ shi|i carrying or loading at any port in Australia, grain cither In bulk or In 

N*OTR. — Notice of intention to load grain muat be given by master or owner to the deputy 
director. 


PART III. GRAIN CARGOES 

Division l.—Bulk Loading 

8. (1) Where bulk grain is loaded in any ship, shifting boards and feeders 
shall be erected in the ship to the satisfaction of the surveyor: 

Provided that where the amount of bulk grain loaded is less than one-third of 
the ship’s total deadweight cargo capacity, the provisions of these Regulations 
in regard to shifting boards and feeders shall not, unless the deputy director 
so directs, apply : 

Provided further that If the grain Is distributed In the various holds so that 
not more than one-third of the deadweight cargo capacity of any lower hold is 
contained therein, shifting boards or feeders shall not be required in that hold, 
but the grain shall be leveled off and secured from shifting by being covered 
with not less than four tiers of bags in the manner prescribed in Regulation 10 
of these Regulations. 

Provided also that if the grain is distributed in the various holds so that one- 
third or more, but not the whole of the deadweight cargo capacity of any lower 
hold is contained therein, feeders shall not be required in that hold, but unless 
the Deputy Director otherwise directs, shifting boards shall be required, and 
one-fourth of the grain shall be in bags, stowed as prescribed in Regulation 10 
of these Regulations. 

(2) Shifting boards, where fitted— 

(a) shall extend from the upper deck to the floor, and shall be grain-tight, 

with grain-tight fillings between the beams, and shall extend to the 
top of all amldsblp feeders ; and 

(b) shall be properly secured, to the satisf action of the surveyor to 

stanchions, or, where there are no stanchions, between uprights, 
and shored or stayed in position. The scantlings of the shifting 
boards uprights, shores, or wire stays shall be as prescribed in 
Schedule 1 of these Regulations. 
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Hn,f r vl 0lh , erW ,‘ S n s , pecially approved by the surveyor, outer ends of 
the pfatlng* *** 8 b ^ ards shaU be 0,1 lhe frames of the vessel, and not against 

inside W °° d ,mtch * eeders and wooden bulkheads shall be boarded on the 

< 5 > ^ ceilin S of the holds shall be made thoroughly grain-tight, and the 
be free from cricks frnmeS above ,he cci,ln e shall be made thoroughly sound and 

(6) No grain shall be loaded into any hold until the limbers have been cleaned 
and have been inspected by a surveyor. 

(7) The grain shall be well trimmed into the wings and the spaces between 
the beams completely filled, and the ship shall be so loaded as to give sufficient 
stability. The ship shall not be overloaded. 

9. (1) No bulk grain shall be carried In between decks or. where a ship has 
more than two decks, between the two upper decks, unless in feeders, properly 
constructed, to fill any orlop deck and the lower hold. 

(2) For the purposes of this Regulation, the lower hold and the third or 
lowest deck may be considered as together constituting the lower hold If there 
ure sufficient openings in the deck and the distance to the bulkheads does not 
exceed the distance prescribed in Regulation 15 of these Regulations. 

( .?L . t « uubed feedcrs Pa** through a ’tween deck, such feeders shall be 
well blocked olY with grain in bags or general cargo, but if the vessel Is too deep 
to carry any bagged grain or general cargo in the ’tween decks, the feeders shall 
be shored or properly secured to the satisfaction of the surveyor. 

10. (1) Where in these Regulations bulk graiu is required to be over-stowed 
for the purpose of securing it against sifting, not less than four tiers of grain 
in bags, or other approved cargo, shall be used, and in order to facilitate the 
stowing of the bagged grain or other cargo, at least 6 feet of space shall be left 
below the beams to the top of the bulk grain. Bogged grain used for this purpose 
shall be in sound bags, and be properly stowed with tiers laid close together. 

(2) Before being over-stowed, the bulk grain shall be trimmed level and cov- 
ered with two thicknesses of boards about 0 inches wide and 1 Inch thick, the 
lower boards being placed fore and aft, and the upper boards athwartshlps, with 
spaces between the lower boards of not more than 3 feet, and between the upper 
boards of not more than 9 inches. 

11. The use of grain-tight divisions, shifting boards, shores, and wire rope 
stays already fitted In the ship and in good condition shall be permitted If 
approved by the surveyor. 

12. (1) Grain in poop, peaks, shelter, or bridge deck shnll be contained in 
bags. 

(2) Where grain is so carried, shifting boards shall he fitted deck to deck. 

13. Steamships with a continuous hold, forward or aft, shall, if so required by 
the surveyor, have such hold divided transversely, to his satisfaction, either by 
means of a suitable bulkhead, or by means of bagged grain, built from the floor 
of the hold to the deck above. 

14. (1) Hatchway feeders shall in every case, where fitted, contain grain 
in amount not less than 2% percent of the total grain In the hold: Provided that 
where wing feeders are required to be fitted in the same compartment as a 
hatchway feeder, the wing feeders and hatchway feeder combined shall contain 
not less than 2Vi percent, in the aggregate, of the total amount of grain In that 
compartment, the percentage of grain in each feeder being properly apportioned. 

(2) When hatchway feeders are trunked, the sides and ends shnll be grain- 
tight and strongly constructed of sound planks of approved size placed vertically 
and secured Inside the hatch coamings, and stiffened and shored ns the surveyor 

considers ncM^^erJ 6 2 iall be divided longitudinally by fore and aft grain-tight 

Shi ( 4 ) n Bunke d r S hatches, if available, may with the approval of the surveyor be 

US ( 5 )° S ubject ^o* Regu latlon °1 5 'of these Regulations, sln^e-deck steamers with 
high hatch coamings may load full or part cargoes of bulk grain by utilizing 
the hatch coamings ns feeders: Provided that where a hatch coaming above 
any old S too small to accommodate 2V* percent of the total grain in that hold 
or where the prescribed distance from the hatchway feeder Is exceeded. so much 
of the toVof t P he bulk grain Sho11 bC SeCUred ** 
grain In bags stowed os prescribed in these Regulations. 
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(6) When batch coamings used os feeders extend into the hold a foot or more 
below the deck situated above the hold they feed, they shall, when required by 
the surveyor, have two 2-inch openings in the part below the deck between the 
beams at the sides, and holes the same distance apart on the ends of the coamings 
to allow the grain to feed into the wings and ends of holds. 

(7) Wing feeders fitted in 'tween decks shall be strongly constructed and well 
secured, and shall contain, in the aggregate, grain in amount not less than 2V6 
percent of the quantity of bulk grain stowed beyond the prescribed dlstnuce from 
the midship hatchway feeders. 

15. (1) Steamships with laid 'tween decks and carrying bulk grain shall be 
fitted with hatchway feeders. 

(2) Where any part of a hold or compartment lies beyond a radius of 24 feet 
(or any less distance specified by the surveyor) from the nearest hatchway feeder 
either— 

(a) A wing feeder shall be provided to feed that part ; or 

(b) If there is no opening in the 'tween decks for a wing feeder, the bulk 

grain in that part shall be secured by the over-stowing, in the pre- 
scribed manner, of not less than four tiers of grain in bags. 

16. (1) Steamships of the type known as "turret," with single deck or single 
deck and beams, may load full cargoes of grain In bulk, but shall have shifting 
boards, and if required by the surveyor, trimming bulkheads forwurd and aft 
extending from deck to floor, or if coming under hatches, to top of coaming, as 
directed by the surveyor, and substantially fitted to his satisfaction. The loose 
grain in the end compartments shall be secured in the manner prescribed. 

17. (1) Stokehold bulkheads and donkey recesses shall be sheathed with 
.wood and made grain-tight, with an air space between the iron and the wood, 

when exposed to heat from the main or donkey boilers. 

(2) Where the stokehold bulkheads and donkey boiler recesses are already 
properly sheathed, the surveyor may pass the vessel, but not less than 9 Inches 
of air space will be required where the sheathing is to be erected or renewed. 

(3) This Regulation shall only apply where the fires of the main or donkey 
boilers are liable to cause damage by excessive heat. 

38. Where grain is carried in bulk In steamships having double bottom water 
ballast tanks, the latter shall be covered with a grain-tight platform (on 2tt-inch 
by 3-inch scantling laid nthwartships), made of two thicknesses of sound and 
dry planks each 1 inch thick, or of one thickness of planks 2 Inches thick, but 
this platform may, if the surveyor so approves, be dispensed with where the 
top of the tanks are of heavy plates, and precautions to the satisfaction of the 
surveyor are taken against overflow from the bilges. 

19. Steamships without ballast tanks, having a cargo platform in good order, 
shall not be required to fit a grain-tight floor over it, otherwise a grain floor to 
the satisfaction of the surveyor shall be required. 

20. Any wooden or temporary bulkhead dividing a cross bunker from a hold 
compartment containing grain shall be supported, in a manner approved by the 
surveyor, against collapse due to pressure from the grain in the hold after the 
coal In the cross bunker has been worked out. thereby depriving the bulkhead 
or the support the coal would otherwise give. 


Division 4 . — Grain in Bags 

fo??.' (1) ,TZ here er Qin ,s carried in bags, shifting boards fitted to the satis- 
; the surveyor shall extend from deck to deck In the ’tween decks, and 
not less than 6 feet downward from the beams in the lower hold • 

Provided that, except in special cases, steamships loading full cargoes of grain 
vP any . com P a /tment shall not, unless the surveyor otherwise 

” <5? 8 W b ? re,ulrfd t0 have 8htfUn « hoards fitted in the lower hold. 

♦Vo rr ore , the cargo Is loaded the limbers shnll be thoroughly cleaned and 
?pen W c°r 0 ac e ks C S bCtWeCD the framcs ShaU be sound and ?ree from 

to ( £ *2*'*"!' boards required by sub-regulation (1) of this Regulation 
In S? * ted ln tween-deck spaces may be constructed from hatches secured 

or p^nks l0 mav°h? w ‘ D ^s** 1 * 8 w,thout stanchions the hatches 

on-Pwf 8 may be v fi tted between two 4-lnch by 4-inch uprights, tommed off ton 
and bottom, or otherwise secured to the satisfaction of the surveyor P 


444742 *- 
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(4) If approved by the surveyor, fore and aft midship spaces under 8 feet in 
length may be exempted from the requirements as to shifting boards. 

(5) In the way of the hatchways, the shifting boards may be secured to 
stanchions on each side of the square of the hatch or as otherwise approved by 
the surveyor. 

36. The ’tween-hatches shall be left off when grain is carried in bags. 

37. For the carriage of grain in bags in steamships — 

(a) Unceiled tank tops shall have not less than 2 inches of dunnage laid 

over the tank tops consisting of two layers of 1-inch boards, the bottom 
layer to be laid athwartsbips 6 Inches apart, and the top layer fore 
and aft 3 inches apart ; 

(b) One inch of dunnage boards 3 inches apart 6hall be laid over a strip 

of burlap covering the timbers from the tank tops to the inside of 
frames; 

(c) Tank tops with laid celling shall have 1 inch of dunnage laid over the 

ceiling and covered with burlap, mats, or sails, extending across the 
floor from the turn of the bilge on each side of the ship ; 

(d) In the ’tween-decks, 1 inch of dunnage shall be laid athwartship from 

the wing to wing over a fore and aft board laid along each wing to 
form a waterway and the athwartship dunnage shall extend inside 
the line of frames, and burlap shall be laid over the ’tween-deck scupper 
holes to prevent loose grain finding Its way to the bilges. 

NEW ZEALAND GRAIN-LOADING REGULATIONS 

( Extract From Consolidated Statutes of New Zealand) 


219. (1) Where a grain cargo Is taken on board any British ship, such cargo 
shall be contained in bags, sacks, or barrels, or other suitable package. 

(2) In the case of any breach of this section, the master of the ship and any 
nK ent or owner who was charged with the loading of the ship or the sending 
of her to sea shall each be liable to a fine not exceeding £300, and the owner 
of the ship shall also be liable to the same fine unless he shews that he took 
all reasonable means to enforce the observance of this section, and was not privy 

l ° (&) For* 1 securing 0 the observance of the provisions of this section aDy oIBcer 
having authority in that behalf from the Minister, either general or spec al, 
shall have power to Inspect any grain cargo and the manner in which the 
same is stowed, and for that purpose shall have all the powers of marine 

in WhrGove^r A ^ Council may from time to time make Regulations 
respecting the loading of any British ship with any grain cargo in ^ulk. 

CM Until such Regulations arc made, and subject thereto when made, it 
,haU not be lawful to load any British ship with any grain cargo In bulk. 

"GraTn" 'itaTE? ^pSSSTrlce. paddy, pulse. seeds, nuts, or nut 

‘"•‘■Grain cargo" means a cargo of which the portion consisting ofgrnlnismorc 

measures of weight, at the rate of 2 tons for each ton of registered tonnage. 


Amendment 

£ S£r£Stfs5ai s sffiwsstr: ss 

stating gra in on board and the quantity thereof. 

$ g a ; d i with ^ ^ 

s ln any ^ 

notice, he shall be liable to a fine not exceed.ng £- >• 
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JUTE 

Jute is a fiber obtained from an Indian plant which is used in 
the manufacture of burlap or gunnies, carpet backings, the base of 
linoleums, cordage, and other products. It is usually packed in 
pressed bales, each of which contains a number of bundles or skeins. 
The principal shipping point is Calcutta, from where it is carried 
to European and American destinations in both full and part-cargo 
lots. 

Usually jute contains a considerable amount of moisture, owing 
partly to its method of preparation (maceration in water), ana 
because of exposure to heavy monsoon rains. During the ocean voy- 
age the moisture is liable to evaporate and condense on deck beams, 
frames, etc., which may result in sweat damage. To guard against 
this, several precautions may be taken. Before loading jute, care 
should be exercised to see that the holds are thoroughly cleaned 
and absolutely dry. All floors or decks should be well matted and 
all metal parts should be very thoroughly matted or dunnaged. 
J ute bales must on no account be allowed to contact condensed moisture 
on metal parts of the ship, as such contact will cause the fiber to 
rot. 

Bales which are wet or damp should not be accepted, as they will 
almost inevitably give rise to damage. Jute should not be stowed 
in the same compartment with goods that are liable to heat or with 
goods that are liable to be damaged by moisture. The bales should 
bo kept free of contact with oils or greases. Throughout the voyage, 
careful attention must be given at all times to ventilation of the cargo 
holds to prevent or minimize condensation and to get rid of evaporated 
moisture. 

In addition to the danger of sweat damage, jute is a cargo that 
may easily catch on fire. It was at one time believed that jute was 
liable to spontaneous combustion, but this has never been proved 
and is still open to doubt. Many very serious jute fires have occurred, 
however, and every precaution should be taken to guard against fire 
from sparks, smoking, or other causes. The need for such precautions 
can be realized by tne fact that if a flame comes in contact with a 
bale of jute, it will spread over the outside edge practically instan- 
taneously. 

Nothing in the regulations of the United States Department of 
Commerce, Bureau of Marine Inspection and Navigation, which deal 
with iute, shall be construed as preventing the enforcement of rea- 
sonable local regulations, such as those of the Board of Underwriters 
of New York, when such regulations are not inconsistent or in 
conflict with the provisions of the United States Department of 
Commerce regulations. 

REGULATIONS OF THE BOARD OF UNDERWRITERS OF NEW YORK 
Rules for Vessels Discharging Jim: and Burlap 
watchman and a member of the crew shall be stationed in each 

observation ^purposes C “** hatCh ShaU * ,eft “Palmate* eVOcUtor 
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3. A During meal hours with hatches off. an officer shall be on deck to 
prevent smoking and 'No Smoking” signs shall be hung up in conspicuous 
places on the steamer s deck. 

B. In the daytime when no discharging is being done due to rain or other 
causes and on Sundays when hatches are closed, a strict watch must be kept 
on the openings provided at each hatch lor observation purposes in case of 
tire. A record to this effect must be made in the log book. 

4. All ventilators leading to compartments where burlaps, jute, cotton, rags, 
or cargo of inflammable nature is carried shall have the openings canvas-covered 
or plugged. 

(For the purpose of this rule the term "compartment" shall be taken to include 
all holds or compartments between bulkheads running up to the weatherdeck.) 

5. Ships discharging burlaps and jute shall have all stove-pipe exists on deck 
covered with line mesh wire spark arrestors. 

6. A barrel, full of water, with buckets, shall he kept on deck at each hatch 
discharging burlaps or jute, and in the winter time an approved anti-freezing 
mixture should be added to the water. 

7. Ship's hose shall be laid nud ready for instant use. Steam fire extinguishing 
valves and lines shall be tested every voyage prior to loading, and shall be put 
into efficient working condition and a proper record to this effect noted in the 
log book. 

8. Hose of sufficient length to reach hatches shall be laid from the dock 
hydrants to each end of the steamer. 

0. Decks shall be illuminated at night by proper cargo lights or clusters 
hung at each end of the steamer. 


Vessels Discharging at Ports Other Than New York 

10. A strict night watch is to be kept on the vessel, and the watchman is 
to be instructed that hatches must be inspected at half-hourly intervals through- 
out (one corner of each hatch to be left open for this purpose, as per Rule No. 1) 
and a notation to this effect is to be written in the log book. 


LIVESTOCK 

The carriage of livestock by sea is governed by Jaws and regu- 
lations issued by most of the principal exporting and importing 
countries. In the United States the Bureau of Animal Industry, 
Department of Agriculture, prescribes the regulations, and these 
are given below. In the United Kingdom, the Board of Agriculture 
and Fisheries issues and amends orders governing the carriage of 
live animals. Canada also issues regulations, as does the Argentine 
Republic, in which country authority is vested in the Division of 
Animal Industry, Department of Agriculture. Ship-owners or oper- 
ators and masters of vessels engaging in the carriage of livestock from 
these countries should acquaint themselves with the regulations in 

Following is a republication of the regulations of the United States 
Department of Agriculture, which is authorized by law to establish 
such rules. These regulations became effective September 1, 1930. 

KKC.ULATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. BUREAU 

OF ANIMAL INDUSTRY 

General Provisions 
Definitions 

Retaliation 1.— Whenever In these regulations the following words, names. 

fPi-ins are used they shall be construed as follows: 

Department. — The United States Department of Agriculture. 

Hxtrcau. — The Bureau of Animal Industry of the Department. 
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Inspector.— An Inspector of the Bureau. 

Accredited veterinarian. — A veterinarian accredited by the Bureau for testing 
accredited herds. 

A nimals — Horses, cattle, sheep, swine, and goats. 

Horses. — Horses, mules, and asses. 

Poultry. — Domestic fowls. 

Lumber. — Sound hard pine, spruce, oak, or other hardwood. 

Inspection and Certification 

Regulation 2. Section 1.— No animals shall be exported from the United 
States to a foreign country until they have been Inspected in the manner 
prescribed by the chief of bureau and found to be free from evidence of 
communicable disease or exposure thereto, and until they have been tested in 



the manuer provided by these regulations if they are of a class required 
by regulation 3 hereof to be tested. If, upon inspection, they are found to be 
free from evidence of communicable disease or exposure thereto, they shall 
be accompanied by a certificate to that effect signed or indorsed by a bureau 
inspector, unless they are destined to a country with reference to which the 
Secretary of Agriculture shall have waived the requirement of such a certificate 
Sec. 2.— Owners or masters of vessels carrying animals from the United 
States to a foreign country shall provide such animals with space, ventila- 
tion fittings, food and water supply, and other facilities as hereinafter set 
forth: Provided, hotcever, That shipments of animals to Canada. Mexico 
Central America, and countries of the West Indies shall be subject to such 
requirements only as the chief of bureau shall prescribe as to space, ventila- 
tion, fittings, food, and water supply. Such owners or masters shall not acceDt 
ror transportation any animals found by a bureau inspector to be in an unfit 
condition for such transportation 
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Tuberculin Test for Dairy and Breeding Cattle 

«,o, e 5 Ul ? ,l0D dairy or breedin S cattle shall be exported from the United 

*!!}£!, Z,L l Sn K coun,ry un,ess the y shall have passed a tuberculin tit 
com.ri h „ bUr f aU . lnspector - a du >y authorized representative of the 

D ?!! S l T VZ hf ex P° rted - or an accredited veterinarian, 
in which case the test chart shall be Indorsed by a bureau inspector in charge 
of tuberculosis-eradication work in the State of origin: Provided however 

/h h ° I e<|U , ire ?K ent of a tuberculln tes t “ay be waived upon presentation to 
the inspector by the exporter of a written permit of an authorized representa- 

10 sh,p a specified lot of canie ,o ,,mi pnrticuinr 
Ports of Export 

Regulation 4.— Inspection will be maintained at the following ports: Port- 
T 0D, , MaSS «-,; Ne ~ York * N * Y : Philadelphia, Pa.; Baltimore, Md.; 
q«n V n«^ aC T kS ° n I 1 e ', F,a : A ew Orleans. La.; Galveston and Houston, 
lex. , San Diego, Los Angeles, and San Francisco, Calif. ; Portland, Oreg. ; and 

Wash> ° ther P° rf9 “ay be designated in special cases 
by the chief of the bureau. 


Disinfection of Cars and Other Conveyances 

Regulation 5. — Animals destined to a foreign country shall be transported 
from the point of Inspection to the ocean vessel In cars or other conveyances 
which have been cleaned and disinfected to the satisfaction of an inspector 
after the animals have been Inspected In accordance with the requirements of 
regulation 2 : Provided, hoicever. That express cars and other conveyances not 
regularly used for the transportation of livestock need not be so disinfected. 
If such animals are so transported In crates, the crates shall either be new 
and previously unused, or shall be cleaned and disinfected (to the satisfaction 
of an Inspector) prior to receiving such export animals. 

Rest and Inspection Before Embarkation, Loading, etc. 

Regulation 6. — No animals shall be loaded upon a vessel for exportation until 
they have been allowed at least five hours* actual rest In suitable quarters at 
the port of embarkation: Provided, hoicever. That a period of rest will not be 
required at the port of embarkation if the animals were transported thereto 
in cars in which there was opportunity to rest, and proper feed and water 
were provided In compliance with the requirements of the 28-hour law (U. S. 
Code, title 45, secs. 71-74), or when the time of transportation between the 
point of origin or place where last fed, watered, and rested in transit and the 
port of embarkation does not exceed 12 hours. 

All animals specified in this regulation shall remain a sufficient length of 
time and under conditions at the port of export to afford proper inspection 
during daylight. The place of detention for rest and Inspection shall be 
subject to approval of the inspector. Movement of animals from the holding 
yards, pens, or stables to the transporting vessel and their loading, storing, 
and tying shall be performed under such careful supervision and restrictions 
ns the Inspector may direct. 


Headropes and Halters 


Regulation 7. — Horses shall be provided with proper halters and ropes for 
handling and tying. Halters, ropes, or other suitable equipment satisfactory to 
the inspector Shall be provided for the handling and tying of cattle. 

Space on Vessels 


Regulation 8. — Except as specified in regulation 9 of this order, space on 
vessels for the various animals covered by these regulations shall be as follows: 

Horses Horses shall have not less than 6 feet 3 inches clear vertical space 

from beams of deck or roof overhead to flooring underfoot. Each horse shall 
be allowed an individual space of not less than 2 feet 6 inches In width by 
not less than 8 feet in depth, provided— 
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(1) That additional space shall be furnished for very large horses and for 
mares In foaL 

(2) That upon application, to the inspector, of the owner of the horses or 
his agent, four horses may be placed in regulation pen9 not less than 10 feet 
in width by 8 feet in depth. Stallions and mares in foal, however, shall be 
shipped only in separate stalls. 

(3) That, subject to the approval of the inspector, from five to seven horses 
or mules not exceeding 500 pounds each In weight may be shipped untied 
in pens having a width of not less than 10 feet and a depth of not less than 
8 feet. 

(4) That upon approval of the inspector the 8-foot depth of stalls for horses 
may be reduced to 7 feet for medium-sized horses In order to avoid losing a row 
of stalls In the forward and aft ends of the ship, abreast of hatches, alongside 
of engine and boiler casings, etc. 

Additional stalls distributed in the different compartments or decks in which 
horses are carried shall be provided for use as hospital stalls for sick or 
disabled horses, as follows : 

One stall not less than 2 feet 6 inches in width by 8 feet In depth for the first 
4 to 10 horses shipped; 1 additional like stall for any number of horses In 
excess of 10 up to and including 25; and an additional like stall for each 
additional 25 horses or fraction of that number. 

Cattle. — Cattle shall have at least 6 feet vertical space by not less than 8 
feet depth on all decks free of all obstructions except that, subject to approval 
of the inspector, cattle may be placed on raised floors over pipes and over similar 
obstructions where the vertical space Is not less than 5 feet 6 Inches from 
underedge of beam overhead to flooring underfoot. Cattle over 850 pounds in 
weight shall each be allowed a space of 2 feet 6 inches in width by 8 feet In 
depth, and no more than 4 head of such cattle shall be allowed In each pen, 
except at the end of rows, where 5 may be allowed together. Cattle of 850 
pounds’ weight or less shall each be allowed a space of at least 2 feet In width 
by 8 feet in depth, and 5 may be allowed in each pen. Calves and young stock 
or yearlings may be stowed at the discretion of the Inspector. Cattle standing 
between stanchions, sounding tubes, ventilators, and other obstructions, though 
in continuous pens, shall each be allowed a space of 3 feet In width by 8 feet In 
depth. Cattle carried In single stalls shall each be allowed not less than 3 feet 
in width by 8 feet In depth. Additional space and separate stalls shall be pro- 
vided when required by the Inspector for large dairy and breeding cattle and 
for cows in advanced pregnancy. Large cows, in the discretion of the Inspector, 
may be placed 3 In a pen of 10 feet In width by 8 feet In depth. 

Sheep and goat#.— The space for each sheep or goat shall be 4 feet long by 
14 inches wide: Provided, hoxcever. That for lambs or goats under 100 pounds 
in weight the space need not exceed 4 feet by 12 to 13 Inches. Space for sheep 
and goats for breeding purposes shall be not less than 5 feet in length by 20 
inches in width. 

aH!*3 I ? nS shal1 b ? ve a clcar verl,cal ***** of not less than 3 feet. One single 
ft?* ? heep ** carried upon the roof over cattle when said roofs meet 

whereTwo^e^Jre carried!* 011 ^ peB8 Sha " n0t excced 20 teet by 8 

Stofne.— -The space for swine not exceeding 150 pounds in weieht shall ho th*. 

■trSS d f ° r brC ? ing SheCp nnd g0 * ts ' and f^ those u°nder 5^ 
?n welch? ° S f ? r and for * onts ot les s than 100 pounds 

• Crates and Portable Stalls 

9 ~ Small numbers of cattle, sheep, goats, and swine mav ho onr 

8 of St2? teS °» r E° rtQble J Stalls wh,ch meet the space requirements of regulation 
Smal n^tr gU,a i 1 ? nS and are J 50 constructed as to afford comfort SdSSrtt? 
siw orSTfiS °». f horses may be shipped in crates or portable stalls of sSw 

swSSSS£SK5S«s = " are 
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Hatches 

Regulation 10. — No animals shall be loaded upon hatches on decks above ani- 
mals, nor shall any merchandise, freight, or feed for animals be loaded upon 
said hatches, but said hatches shall at all times be kept clear. 

In loading animals upon exposed decks, such as bridge, spar, well decks, etc., 
where hatch coamings do not exceed 2 feet in height at center of hatch, animals 
may be placed on hatches, provided that on all hatches on upper decks suffi- 
cient space be left clear so that entrance to deck beneath may be possible at all 
times. There shall also be left clear on all hatches, under which hay and feed 
are stowed, space for the proper removal and handling of same. 

When carried in the 'tween decks, animals may be placed on hatches. In no 
case shall horses be allowed on hatches when the vertical space between beams or 
coamings overhead and flooring underfoot is less than 0 feet 3 inches. 

In no case shall cattle be placed on hatches when the vertical space between 
beams or coamings overhead and flooring underfoot is less than 5 feet 6 inches. 

When animals are carried on third or steerage deck, they may be carried on 
third-deck hatches. 

In carrying animals on underdeck batches, sufficient space shall be left clear 
on hatches for passageway across ship, for proper removal and handling of hay 
and feed, and also for brow. 

Upper-Deck Fittings 

Regulation 11. — No animals shall be carried upon the upper decks where the 
outside rails or bulwarks are not of sufficient strength to hold fittings securely 
and measure less than 3 feet in height from the deck. When animals are 
carried upon the upper decks bulkheads shall be erected at all unprotected 
ends of stalls. 


Protection from Heat of Boilers and Engines 

Regulation 12.— No animals shall be stowed along the alleyways by engine 
and boiler rooms, unless the sides of said engines and boiler rooms are covered 
by a tongue-and-groove tight sheathing, making a 3-inch air space. 

Allci/tcags 

Regulation 13. — Alleyways in front of and between pens used for feeding 
and watering cattle shall have a width of 3 feet ; however, for a distance not 
to exceed 12 feet at end of alleyways In bow and stern of ship, and where 
obstructions less than 3 feet in length occur, in width may be reduced to a 
minimum of 18 inches. Alleyways in front of and between pens used for 
feeding and watering horses shall have a minimum width of 4 feet except 
in bow and stern of ship, where the alleyways may be reduced to a width 
of not less than 3 feet. Two or more athwnrtshlp alleyways at least 18 
inches wide in the clear shall be left on each side of upper deck, so tlmt the 
scuppers can be readily reached and kept clear of obstructions. Three or 
more alleyways at least IS inches wide shall be left open on each side in 
’tween or other under decks, where deck is not divided into compartments. 
Where ’tween or other under decks are divided into compartments, one or more 
athwnrtshlp alleyways. 18 inches wide on both sides of ship and in every 
compartment shall be left clear and open so that the scuppers can be readily 
reached and cleared of all obstructions. In forward compartments the alley - 
wavs to scuppers shall be placed at after end of compartments. In after 
compartments the alleyways to scuppers shall be In forward ends of compart- 
ments. Athwnrtshlp alleyways not less than 2 feet In width shall be provWed 
where necessary so that the attendants may cross ships deck with feed and 
water for animals and for other purposes. When animals are not carried 
in the decks beneath, passage from side to side of ship can be mode 
crossing over hatches where the coamings do not exceed 18 Inches !n height 
Sufficient SDace shall be left at the sides of hatches to permit of the feed 
fn beneath being readily removed and handled. Where animals are 

carried in underdecks, proper brows, or runs, shall be placed in hntch *f' 
whteh animals may be walked In loading or discharging Where horses are 
Tarried on upper deck and in under deck, said brows shall remain shipped 
In hatches, sS that horses may be led from deck to deck during voyage. 
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Fore-and-aft alleyways of the same character as those specified In this 
regulation for cattle shall be provided in front of and between all pens used 
for feeding sheep, goats, and swine, and athwartshlp alleyways not less than 
18 inches in the clear shall be provided at ends of 20-foot pens for all double 
tiers. 

Stanchion* 

Regulation 14. — Stanchions as follows shall be provided for all stalls and 
pens for horses, cattle, sheep, goats, and swine: 

Horses and cattle . — Iron stanchions shall not be less than 2 inches in di- 
ameter, set in iron sockets above and below, and fastened with %-inch bolts. 

Except as hereinafter provided, wooden stanchions shall be of 4 by 6 Inch 
lumber set at 5 feet from centers against the ship’s rail or at points midway 
between two animals, and inside stanchions in their proper place shall be 
in line with outboard stanchions and set up so that the 8-lnch way of the 
stanchions shall set fore-and-aft. Each outboard stanchion shall be fastened 
to the rail or bulwark by means of a %-inch iron hook bolt with hook on 
outbourd end to pass over aud under rail or bulwark and through outboard 
stanchion and set up on Inside of same with a washer and nut. Stanchions 
shall be of not less than same height as the required vertical space for horses 
and cattle, respectively, and butt up square to beams with 2 by 4 by 8 Inch 
cleat butted against both sides of stanchions and well nailed to beams and 

1 by 6 by 24 Inch angle braces properly placed and nailed to secure each 
stanchion to Its beam. Inboard stanchions supporting roof fittings shall be 

2 inches higher than outboard or rail stanchions. 

A piece 2 by 3 inches, or 2-inch plank, shall be fastened to the outside of 
the outboard stanchion and run up to underneath the rail to chock down the 
stanchion and prevent lifting when the beam Is sprung to the crown of the 
deck. Open-rail ships shall be blocked out on backs of stanchions fair with 
the outside of rails to receive the outside planking. Where upper-deck fittings 
are not permanent, the heels of outside stanchions shall be secured bv a 
bracing of - by 3 inch lumber from the back of each stanchion to sheer streak 
y hco,! f Inside stanchions being properly braced from end 
to each other. In amidship fittings and where fittings are brought forward 
to clear rigging bltts, etc., the rump-board stanchions may be 3 by 4 Inch 
braced or dented to beam or roof or deck as required. 

nnZ 1 , °" s «°, n ! ,n .? Cr decks *>e set 7 feet 6 inches from centers, for three 
animals, provided the space for animals is 2 feet 8 inches per head If snace 

J?LoM lmal8 ,S r re , tlmn 2 feet 6 ,nches Per head, the disSnce between 
stanchions may be changed accordingly. Thus, if two cattle or horses are 

hpfwpot m! 5XS* stanchl ons may be set at 8-foot centers and driven tight 
between the decks, securely braced with 2 by 3 inch rnklnc shores from 

tlmn Ch the n atenehtoi!!! 00 and J 5,des °* sb, P- If 0De or both deck! are of wood, 
at hearts 55%!! m , y **“ se ^ cd b >* cleating well to one or both decks. 

fhvfith i H S ° f “f When 3 b * 10 ,ncb toast boards are used 
4 by 6 inch stanchions may be set at 10-foot centers a ’ 

Shoulder 

w n .w U /f k H an , d , o ; her .” po5cd d « ks outboard stanchions shall be cut not 
%-?nch both bo?U 'provided 

^,rpcr,',%n“ wmw IS? 

done by cutting out 1% by 4 Inches of side of stanchion at that ™in, J bC 

m&jSnr '^"tt^^^nronX^ d^T'"* 

lumber shall run from heels of front stanchl^ShatS^oa^^S wlrSh h* i 3 * 111 ? 1 
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8 'trough outboard cattle stanchions with not less than 
to % tho rorf cftue pen£ ^“^'ons shall be securely naUed and deated 

Beams 

ti.hM g T- U, »!l! 0n 15 VT £r ^ r5 ^* and 00 ttle ~ Except where stanchions are driven 
he , d * cks or 0,herwlse secured by dealing to wooden decks 
as specified in regulation 14, a beam shall be provided for each athwartship 
stanchion. Beams shall be 3 by 6 inch lumber. Those at the ends 
of fittings and each alternate one shall extend clear across the ships beam 
or abut against house or other permanent deck fittings. Intermediate short 
beams are not to extend beyond the inner edge of the roof. 

Sheep, goats, and sicine . — Where two tiers of pens are constructed on upper 
or exposed decks, beams shall be provided as specified in this regulation 
for horses and cattle. Beams of 3 by 4 inch lumber set on 3-lnch side and 
!° stanchions with %-inch bolts shall be provided to support the roof 
of single-tier pens on exposed decks and the floor of upper double-tier pens 
? n « a !r de ? . , ams under upper-tier pens shall be supported in centers 
by 2 by 3 inch pieces run from deck to underside of beams. 

Roofs 

Regulation 16.— All pens for carrying horses and cattle on exposed decks 
shall be roofed with 1%-lnch lumber, tongued and grooved and laid fore- 
and-aft from the outside planking to 2 feet beyond the line of breast boards, 
driven tightly together and nailed to the athwarthshlp beams. 

Flooring 

Regulation 17. — Horses and cattle. — On temporarily fitted ships dairy and 
breeding cattle shall be placed on raised flooring, as hereinafter described. 
Ships with Iron decks shall be sheathed with 1 or 2 inch lumber. Sheathing 
will not be required on ships with wooden decks, provided proper footlocks are 
secured to the deck. Cement diagonally scored one-half Inch deep may be 
used on iron decks Instead of wooden sheathing if the footlocks are molded in 
the same and bolted to the deck. Except as otherwise provided in this regu- 
lation no raised flooring less than 2 inches in thickness shall be used and it 
shall be nailed to scantling 2 by 3 inches laid athwartship on the deck not 
more than 2 feet 6 Inches apart. Such flooring may be in two or three sec- 
tions in the depth of the stalls, so as to provide for Its removal and relaying 
after cleaning and disinfecting of decks and fittings; for dairy and breeding 
cattle 1 % by not less than 8 inch lumber may be used, nailed to 2 by 3 Inch 
scantling placed underneath not more than 2 feet 8 inches apart. This floor- 
ing may be laid in portable sections, as hereinbefore described for 2-inch 

m ts, and stoine.— On all temporarily fitted ships sheep, goats, and 

swine shall be carried only on wooden decks or wooden flooring, as hereinafter 
provided. Where wooden decks are used, footlocks as specified In regulation 
18 shall be secured to the deck. On other than wooden decks flooring for 
lower tiers shall be of not less than 1-Inch lumber raised 2 Inches by nailing 
to 2 by 3 Inch lumber laid athwartship on the deck not more than 2 feet 
6 inches apart. Where a single tier is built on top of cattle pens the roof or 
the cattle pens shall serve as a floor for the animals. Where two tiers or 
pens are to be used, the flooring of the upper tier shall be made of 1% -inch 
lumber, tongued and grooved, driven closely together and nailed to the beams 

bei Ralsed flooring.— Raised flooring of 2-inch plank shall be laid over steering 
gear for all animals when found necessary by the Inspector. 

Footlocks 

Regulation 18.— Footlocks shall be provided for all pens in which animals 

^Horses* and cattle.— Except as hereinafter provided, footlocks tor horses and 
cattle shall be of 2 by 4 inch lumber laid flat side down and fore-and-aft and 
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placed 12 inches, 14 inches, 2 feet 2 inches, and 14 inches apart, the first one 
distant 12 inches from the inside of footboard. Where temporary fore-and-aft 
footlocks are used, they shall be filled in athwartship opposite each stanchion, 
properly secured to sheathing or deck, and secured by a batten of 2 by 3 Inch 
lumber, to go over all from stanchion to stanchion. This batten must be in one 
piece. Pieces 2 by 3 inches must be nailed on stanchions or backlog over batten 
to prevent floor raising. These pieces over battens over all will not be required 
in underdecks. When permanent footlocks, securely bolted to decks, are used, 
the athwartship braces between footlocks from stanchion to stanchion and 
batten may be omitted when the stanchion Is securely fitted in iron socket bolted 
to the deck. A space of 2 inches shall be left between the ends of athwartship 
footlocks and fore-and-aft footlocks when the former are securely bolted to the 
deck. When the fore-and-aft footlocks are permanent, a 3-incli space shall be 
left between the ends at end of each section. 

Where dairy and breeding cattle are carried between decks, footlocks as 
hereinbefore specified may be of l by 4 Inch lumber. 

Sheep, goats, and stcine . — Pens for sheep, goats, and swine shall be provided 
with footlocks of 1 by 2 inch lumber laid flat side down fore-and-aft with four 
strips at equal distances apart through depth of pen, provided that the lower 
pens of double tiers shall be equipped with footlocks of 2 by 4 inch lumber 
placed as provided in this regulation for cattle. 


Outside Planking 

Regulation 19.--A11 pens for carrying animals on exposed decks shall be pro- 
vided with outside planking of not less than 1 %-inch tongue and-groove lumber 
laid fore-and-aft of ship driven tightly together and securely nailed to backs of 
stanchions in a manner to cover all open spaces properly: Provided, That 
during warm weather the top-course planking may be left off fore-and-aft of 
ship in order to allow a free circulation of air. Outside planking may be laid 
in mill-run lengths, butts to be broken, and reinforced with 1 %-lnch lumber, 
forming butt straps, these to be well nailed and nails clinched. 

Breast, Front, and Foot Boards 

iJ’hS'ol' 0 ? ?- gor «“ ond oaKle -Breast boards shall be of not less than 
7* by 9% inch, dressed, or 3 by 10 inch lumber in the rough, provided that 

biTn T y be °l n0t J eSS l than 1% by 9 % Inch dressed or of 2 

^ ben distances between centers of breast-board 
stanchions are not more than 8 feet All breast boards shall butt on the 
stanchions and an iron plate one-fourth of an Inch in thickness and 3 inches 
square be placed over the boards like a butt strap, %-lnch bolt Dating tbrouzh 
b0ar ? 3 8 , haU D have 1 ’ lnch holes b °r?d through C at ^ propfr 
hi M i or * in * a “ imal8 ; Proper gates or openings in breast boards* shall 
be P5? v . lded at convenient distances in order to allow animals to be loaded and 
moved from pens when necessary. These shall be formed of breast boards aSd 
5®JS > E r, y cleated with wood or iron cleats, with stop or chock over top of breast 
prevent raising. All pens shall be provided with footboards of not 
% Iu “ ber and 8baU be Properly nailed or bolted to stanchions 

S5i“a.r tlo “ of front boards at each wn 

Bump Boards 

SISSSSHtSS 
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wood. Where S3R S£ SSSS. 

or rump boards by filling in spaces between when necessary 

car?i^ OS down to S the Une* Al^U*"*** * ha,CheS * rUmp b °° rds ShaU be 

u« S J!ff£\!!!! atS U and f tcine -— PeDS tor these animals on all exposed decks shall 
i d t d 'T? b nne , r backi,,g - as required in this regulation for horses and 
;l f VA endiDR tl,c floor to a he, sbt of not less than 2 feet 6 inches; 

1 rot idea, however, That not less than 3-inch lumber may be used for this purpose. 


Division Boards 

Regulation 22. Horses . — There shall be from 1 to 4 or more division boards 
for horses. They shall be portable and be not less than 2 by 9 iuches of lumber, 
dressed on both sides, with top edges rounded, and placed horizontally between 
the horses with 3-inch openings between. They shall be four in number at ends 
of hatches, passageways across ship, and at alleyways to scuppers. 

Cattle . — Division boards for cattle shall be of lumber not less than 2 by 8 
inches and so arranged as to divide the animals into lots of four, except at the 
ends of rows ns provided in regulation 8, thus making compartments for that 
number all over the vessel. Division boards shall be four in number at ends of 
hatches, passageways across ship, at alleyways to scuppers, and for dairy and 
feeding cattle, whether divided into lots of four or placed in single stalls. 
All division boards shall be portable and. for dairy and breeding cattle, placed 
horizontally with 3-inch openings between. For other than dairy and breeding 
cattle, division boards may be two In number, placed perpendicularly. 

Sheep, goats, and sicine . — Division boards and those forming ends of pens 
shall be as provided for front boards for sheep, goats, and swine in regulation 
20 of these regulations. 


Troughs and Hayracks 

Regulation 23. — All pens shall be equipped with proper troughs and hayracks, 
ns hereinafter provided. 

Horses . — Removable separate troughs shall be provided for horses. They may 
be of wood or metal and shall be provided with hooks for linnging on breast 
hobrd. 

Cattle . — When flooring is raised to form bottom of trough, troughs may bo 
provided for cattle by placing footboard on outside of front stanchion and a 2 
by 3 Inch scantling on 2-inch edge on first fooUock. provided that in 'tween-decks 
when footlocks are of 1 by 4 inch lumber the said scantling shall be of 2 by 4 
inch dimensions. When flooring is not raised In stalls the section between foot- 
boards and first footlock shall be raised 2 inches, thus forming the bottom of 
troughs, the footlock to be built up properly to form inner side of trough. 
Metal troughs meeting approval of the inspector may be used in lieu of the 
aforementioned wooden troughs. ^ 

Sheep goats, and swine .— 1 Troughs for sheep, goats, and swine, shall be con- 
structed’ with sides and ends of 1 by 6 inch lumber nailed to pieces of 1 by 8 
inch lumber for bottom board and be fastened between stanchions on fronts and 
ends of stalls. Suitable hayracks shall be provided for sheep and goats. They 
shall be made of 1 by 2 Inch strips of lumber placed fore-and-aft and along 
the athwartship partitions by nailing to angle braces of 2 by 3 inch lumber nailed 
to stanchion and beam. Each pen for sheep and goats shall be equipped with 
p suitable water-tight vessel for watering the animals. 

Defective Fittings 

Regulation 24.— In the case of previously used fittings the inspector may. in 
cafe he finds that any of the fittings are worn, decayed, defective in construction 
or apparently unsound, require replacement of the same before permitting 

their use. 
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Cleansing of False Decks and Temporary Troughs 

Regulation 25— False decks upon which animals nre loaded and temporary 
feed troughs shall be removed, and all the manure and dirt shall be removed 
from underneath, and the decks and troughs shall be disinfected before they are 
used to receive another load of animals. 

Ventilation 


Regulation 26. — Each underdeck compartment not exceeding 50 feet in length 
shall have at least four bell-mounted ventilators of not less than 18 inches in 
diameter and with tops exceeding 7 feet in height above shelter deck, two sit- 
uated at each end of the compartment. Compartments over 50 feet long shall 
have additional ventilators of the same dimensions or efficient funs. Animals 
shall not be placed at greater distances than 10 feet beyond ventilators. When 
the fittings on upper decks are permanent and hatches overhead ore provided, 
the same regulations for ventilation shall apply as provided for underdecks. 

Lighting 

Regulation 27.— All vessels carrying animals shall have electric lights avail- 
able at all times for the proper attending of all animals. 


Feed and Water 

Regulation 28.— Feed. — Owners of animals or their agents shall provide a 
sufficient amount of suitable feed. Owners of vessels carrying animals shall 
have all feed placed under hatches and, so far as possible, in holds contiguous 
to the animals on board, provided that not more than two days* feed may b 6 
allowed on the shelter deck when it does not interfere with the proper care of 
the animals and it is properly covered. It shall be the first used. No feed shall 
be stored on top or Inside of sheep pens. 

Water.— Owners of vessels carrying animals shall have each vessel equipped 
with water condensers In good working order and of sufficient capacity to pro- 
vide 8 gallons of fresh, cold water each 24 hours for each head of horses and 
cattle in addition to any amount required by other animals on board and for other 
purposes. Where ; resets are not equipped with pipes for watering animals, casks 
or 5 < BK ads J . sh ®H 1,0 P rov, <letI of not less than 400 gallons* total capacity for 
each 100 head of cattle and horses, and an additional amount In equal proportion 
«n a, i a «^ e c ? rr,ed for sheep, goats, and swine. These containers shall be 
filled with fresh wnter before sailing and refilled as emptied. All water tanks 
for use of animals shall be filled with good, fresh water before sailing. 

Attendants 

.h?th?n^l 0n 2®— Sufficient attendants, as herein specified, shall be provided bv 
hP^ cnS t 0T ti y the ownor of I he vessel. The employment of attendants shail 
be subject to the approval of the inspector, and after such approval thev shall 
* •' “ 8 of the ship’s crew. They shall be furnished with heS^d 

well-lighted, and well-ventilated quarters and with bedding nnd table utensHs’ 
Experienced foremen shall be in charge of the animals. The attendants shall 
be assembled a sufficient time before the sailing of the steamer for the i Victor 

Sin’ll K em i, ^ '““'nation shall be made before the signing ^Ttbe 
ships articles by the attendants, who shall give evidence b e ° r tnL 

..Ub^uMonb™ 0 ' Whnt PUrP0Se ' hey are Cmployed « ba duties tint 

requi <5 hat they are ablc - bod "* and physically competent to perform the duties 

*.<&’ 0t ED8 " Sh ,0 ” aka “—.ves under- 

The number of attendants shall be as follows : 

For horses.— One attendant to each 22 head. 

S& ot com^rtm«Tts Slenmer ““ — «- 

the eutUTen'Sh o/ boThsIde^o? ^m^rtaenlT n °' haTC WatOT plpes “> aa H°E 
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One attendant for each oO head when steamer has water pipes extending 
1 L lf, T? c, ' sth of bofh sldes of compartments, with not less than 3 feet in width 
«t alleyways, nnd when a competent watchman in addition to attendants is on 
duty at night. 

One attendant to each 35 head upon steamers not equipped with water pipes 
extending the entire length of both sides of compartments, with a watchman on 
duty at night 

One additional attendant who is a capable milker to each 15 head of fresh 
cows and forward springers. 

Sheep and goats .— One attendant for each 150 head during the winter season 
(October 1 to March 31). 

30)^ a,tendant ,0 each 200 hpnd durin S ,h «* summer season (April 1 to September 

Sicine . — One attendant for each 50 head. 


LUMBER 

Lumber or timber cargoes are important in ocean trade and are 
carried both as full and part cargoes, under which headings they 
are discussed in this section. When a full cargo of lumber is carried, 
it is customary to stow part of the load on deck, as an underdeck 
cargo alone does not bring the average vessel anywhere near down to 
its marks. The British regulations covering the carriage of deck 
loads of lumber are given in the Appendix to this publication. 

Lumber measurements are the most complicated of any used in 
connection with ocean shipping. For weights and measures used in 
the various important trades, see the section on Weights and Meas- 
ures Used in Shipping, in appendix. The stowage factors of the 
principal kinds of lumber are given in the tables ol stowage factors 
under the heading “Lumber.” 


FULL CARGOES 


In general, the type of vessel most suitable for the carriage of 
full cargoes of lumber is one which has a wide beam in relation to 
its draft, and one which has good open holds as free as possible of 
obstructions such as stanchions, pillars, or broad web frames. Most 
of the timber carried in overseas trade is transported in full cargo 
lots, and many vessels have been specially constructed for the particu- 
lar timber trade in which they are to be engaged. 

A formula that is frequently used to estimate the underdeck lumber 
capacity of a vessel is as follows : 

B ale capacity X 10 0 ^ underdeck capacity in board feet. Divide 

the result of the above computation by 1980 to obtain the underdeck cupaclty 
in Petrograd standards. 

With regard to the size of the deck load that a given vessel will 
carry when not restricted (as by the British regulations governing 
carriage of deck loads in the winter months), Bridger and Watts 6 


Naturally the amount of deck cargo a vessel wiU carry depends entirely on 
whot she has below or underdeck, and her stability. _ M , 

A single deck ship of say 7.500 tons d.w. (about 380 feet in length and 52 feet 
in breadth) should carry a deck load of. e. g.. 750 to 1.000 mille. and range from 
15 to 17 feet in height— this refers to a 3-lsland vessel, and a tween-deck ship 

' h A lI ^hel1e7decke > r S . t however, is a different proposition, for one must remember 
that the main deck is below. Generally speakiDg one should get from 8 to 11 


• Brldgpr and Watts, p. 181. op. clt. 
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feet above the shelter deck; or a rough estimate would be that the height 
of a deck load of a shelter decker Is a two thirds of the height of the shelter 
deck deducted from what a single deck ship would lift. For example, assum- 
ing a ship had a 9-foot shelter deck and a similar sized single decker carried a 
16-foot deck cargo, the shelter decker would take about a 10-foot deck load on 
the open deck. 

The principal full-cargo lumber trades are those known as the 
Baltic, White Sea, and North Pacific trades. Considerable quantities 
of lumber are also carried in full-cargo lots from eastern Canada, 
principally to the United Kingdom. 


The Baltic Trade 

In the Baltic trade numerous relatively small vessels are used 
which commonly carry coal from the United Kingdom to the various 
Scandinavian and Baltic countries and return with cargoes that are 
usually of light timber, such as deals, battens, scantlings, boards, and 
ends. In addition, the Baltic countries furnish large quantities of 
softwood pit props (used in coal mines), railroad ties and poles, also 
a small quantity of what is known as “roundwood.” 

The lumber brought from the Baltic countries to the United King- 
dom is practically always cut to English measure, and the sizes are 
as follows:' 

^ and K 4 . by 9 ° Dd 11 incbes; vor y few 10 °r 12 inches and 
wider ever being furnished. 

Battens.— 2, 2%, 3, and 4 by 6. 7, and 8 Inches. 

Scanf<n^ -2 . 2%. and 3 by 3. 3%. 4. 4%. 5. and 5% Inches. 

' *’ ' *■ 1% ' aDd 1% by 8 ' 3 *' «• 5. 5%. 6, 6%. 7, 8, 

End *.— All sizes, 6 to 8 feet long. 

***? l^tht.—AM charters stipulate that ends, not exceeding 2 percent of 

sE 1 ‘ i £S s xsssi 

^nd Noway nlthough longer In certain districts. For the stock from tie 
u. 8. 8. R. ( lengths are 12 feet and longer, averaging 18 to 19 feet. 

wiH Carry a g00d usuaUy, only if the charter pro- 

InoK f °f X pro R er amount of short lengths and other small stock 

that «3? at L S a U v pic }f et f’ for . use ^ broken stowage, and stipulates 
that these be delivered alongside at the commencement of loa<?in*r\:o 

?rSvoi gh ^- ? en ° d Va ” 6S W1 ? their location and the early or kt* 
arrival of winter or spring and the success of tha u!i y or late 

are employed in some instances to keep^h^open Aul? wh,ch 

° £ n t ‘‘ ese conditions, most of the enormous vol^ of^tor e Sorted 

on a a deplefedma^ket^ C * Tg0es may be amon g the earliest wrivah 

load, rk ^re ^con^nt^y^ ^toe^f'the porlTbei^ 

3t«S e Q?iiSSien? p??;,i^ r offl4 A ' 1 ^ 8 Boadle . American Trade Commissioner. 


United 



280 


MODERN SHIP STOWAGE 


frozen before all shipments have been made, also on account of 
restriction of deck loads to 3 feet for vessels arriving at a United 
Kingdom port after October 31, thus necessitating the “overwinter- 
slocks until first open water the following spring. 

There are some exceptions, however, as some ports are not affected 
by ice and are open all the year round— notably those in Norway, all 
of the west and east coasts of Sweden, south of and including Stock- 
holm, and one or two ports in the south of Finland. The lumber 
shipped from some of tlie districts in south Sweden is short, sappy, 
and coarse-grained, and for that reason it is principally sold when 
other stock cannot be obtained. 


The White Sea Trade 

Considerable quantities of softwood (pine and spruce), usually 
rough sawn, not dressed, are shipped from the White Sea ports of 
Archangel, Onega, Soroka, Kern, Kovda, Keret, and Mesane. Of 
these, Archangel is by far the most important. Vessels for the White 
Sea, having to pass around the North Cape and through the Arctic 
Ocean, are compelled to wait until the summer is well advanced for 
safe navigation, so that it is usually some time in June before the 
first of the season’s loadings take place, and the end of November or 
occasionally early December sees the season’s close. 

The lengths of lumber shipped from the White Sea ports are ex- 
ceptionally long compared with the lumber shipped from other 
north European countries and will average 18 to 19 feet, except in 
the first and second qualities, which will run a little less. 


The North Pacific Trade 

Lumber, logs, and other forest products constitute important items 
exported from the Pacific coast of the United States and Canada, 
and the carriage of these products to the various world markets 
requires a very large number of vessels each year. The bulk of the 
lumber shipped from the Pacific coast is Douglas fir, with a good 
proportion of hemlock, cedar, and spruce. Baby squares and flitches 
are extensively used as broken stowage. 

Shipowners and operators and shipmasters engaged in the Pacific 
coast lumber trade, as well as stevedores and others concerned with 
the exporting or importing of Pacific coast lumber, logs or piling will 
find a great deal of valuable information in the “Lumber and Log 
Exporters’ Guide” and the “Practical Lumberman, 6th Edition,’ 
both prepared and published by Bernard Brereton, Seattle, Wash- 
ington, the originator of the Brereton log scale for determining log 
stowage factors. This scale is used extensively in the export log trade 
of the United States Pacific Coast and British Columbia, and was also 
adopted bv the Japanese Government in 1929. The booklets referred 
to are available from Mr. Brereton. Portions of them, which appl} 
particularly to the present work, are quoted below. 

Advantages of One Port of Loadino and Discharge 

It should be the goal of every steamship operator to load each vessel In his 

is not done, principally through the management of the steamship company 
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allowing the purchasing department to buy at haphazard, or in districts where 
lumber can be obtained at a few cents per thousand below the market ruto 
so that the buying department can make a good showing; in other words, it 
does not pay to purchase cheap lumber outside the logical loading district, if it 
entails a loss in lifting it. 

For example, it would not be policy to send a vessel of 4.000.000 board feet 
capacity to Grays Harbor to lift 1.000.000 board feet there and 3,000,000 feet 
ou Puget Sound, simply because the lumber could be purchased for 25 cents per 
thousand cheaper on Grays Harbor than on Puget Sound. In this instance the 
buying department would make $250. but as the extra operating costs would 
be at least $1,000, it would mean a net loss to the company of $750. 

Another source of loss is occasioned when steamship operators allocate two 
vessels to load about the same time, for two ports of discharge, such as Sydney 
and Melbourne, when by a little forethought, they could load each vessel for 
a single port and thus save thousands of dollars. Incredible os It may seem 
these blunders arc of frequent occurrence and us they are the rule and not 
“ w,n W those Inter *ste<l In the profitable opera t ion of their 
vessels to take the necessary steps to guard against the costly errors described 
before binding contracts are consummated. 

Short Stowaoe 

, .!5« I>urc,,as . Ing . l . u ?b cr for export cargo shipment, especially In the Japanese 
V l»°uld be taken to see that sufficient short lengths for stowage ar C 
K < e . F °» r °, Xnn ; p,e * ‘ f arran £ Cmp nts are made to 
d / 1 i! 10 ^ of what is kno "’» as large and medium 

squares, which run from 12 by 12 inches to 24 by 24 Inches. 20 to 40 feet in 
length, and no small sizes and short lengths nre provided, the loss In freight 

nrl st T {,B ° w ? uI ? nrao,,nt 10 thousands of dollars. When logs 

Wn C t( L !° loaded, the time and place of shipment should be mutually agreed 
hpon between the buying and operating departments. 

BUYINO AND FftEIOHTXXO LONG LENGTHS 

r,S e f ssss? 

tlrrl L ® mount . of ,on « timbers that the vessel in question can 

tawth Of -ho -look nnd ,ho helrht ?f tlm d&load “ kC K ° Vern " 11 

i- if r s 

IS , l^ 0, a , s CB .o p „ rev r , ? en,Kfro “ 

am " ,S " IPS ' °' V,ns lo ">* obstruction of 

Stowaof. of Cleab Lumbtb on Deck 

ISM? » * lumber, 
from the elements or coming into contact with the Imre i * 1>rolocte, l 

method of stowing dears on deck Is to put t^mefehantahh^nr f customar y 
«rst on a dunnaged deck and in the wing tiers then the del « ? grades 

covered with lower grade lumber or a class of dunnace hnn^ I?'? 1 Should be 
posed of to advantage at port of delivery dunnage boards that can be dis- 

feet.? *5* J l* 000 ~ 

aged through checking nnd weather stain. f„ip 1 uh? nUI!* 1 ??® t0 ** dam ' 
taken to protect it from damage. 1 adequo,e P r <*nufions are not 

Cause and Effect of Slack Oil Tanks 

on deck, because «be 

aod no attempt Is made to flU ~tMl 1° 

4-I4742--42 19 Qone by trausf erring the oU 
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from one tank to another, or by taking the oil for use in port from one slack tank 
only. Failure to keep tanks full, that are not in use, gives the vessel a list, 
which increases as the height of the deckload increases. This prematurely 
stops the loading and if the list cannot be taken out, the vessel proceeds to sea 
without lifting the cargo it could have taken, had the tanks been efficiently 
handled. 

Efficiency of Pacific Coast Stevedores 


Responsible for Quick Dispatch and Good Stoicage Factor 


After the vessel starts to load, the supercargo should make it Ills business to 
see that the cargo is delivered to the stevedores in the best sizes and lengths 
to make good stowage. In this respect it can be said that the stevedores on 
the Pacific coast have earned an enviable reputation for excellent work, which 
is due to their untiring efforts in bringing their organizations up to the highest 
state of efficiency. Conclusive evidence i9 furnished of this by the way the 
stowage factor has been bettered in the last few years, also by quicker dispatch. 
In the past, if 1.000 board feet of export lumber was stowed in a factor of 120 
cubic feet hale space at the average rate of 8.000 board feet per hour, per gang, 
it was considered good work. Today the stowage factor would be about 116 
and the average rate of loading per gang, per hour, about 11.000 board feet. 

The stowage factor means the number of cubic feet bale space to stow 1,000 
board feet of lumber under deck. For example, the cubic feet bale space 
capacity of a certain compartment Is 36.000 and the stowage factor 120, and you 
wish to know how many board feet of lumber the said compartment should hold. 
Divide the stowage factor of 120 into 36.000 (the cubic feet bale space) and the 
answer of 300 gives the board feet capacity in thousands. 

Delivery of Cargo to Benefit Dispatch and Stowage 


Delivery of the right kind of cargo, to the right hatch, at the right time, 
should be the aim of the supercargo. If the following principle is adopted it 
can easily be applied in a general way. Assemble long lumber for 1 ®?f co f ° ,pa h r 1 ‘ 
moots or on deck, short lumber for short compartments. Mg lumber for big 
compartments, and small lumber for small compartments. Whop It Is feasible, 
heavy timbers should be stowed on the floor, preferably 
lighter lumber In the wings or for winging up. Delivery of the cargo so that 
Item, l“ hailledns described makes the work easier for the longshoremen, 
benefits stowage, and accelerates dispatch. 

Stowaoe and Marking Oft Orders 

Orders containing 100.000 board feet or less, should be stowed intact if It is 

sissltwisf ssssss 

intcfvms of lO r is advisable to change the color of the paint on small 
nnrcelS. as it prevents Confusion when the marks on different parcels run cose 

feHSsSSSSs 

nn ?r S ts d adv"able r w mart off clear surfaced lumber with rope yarn, as paint 

forelgncountry. intact and properly marke.loff.eoui'le'l 

SffiSS ZulStlS reduces the discharge costs. 
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Rafted Lumber Damaged by Ore, Sn.T, or Barnact.es 

A number of suppliers of lumber raft their timbers for export shipment. This 
faeiliiates bundling at the mill and saves liternge charges. Provided the weather 
is not too rough, the stevedore can usually load rafted timbers ns easily as if 
they were piled on a dock. This system benelits the steamship operators as 
the timbers can he delivered at any hatch designated, and the lengths cun be sorted 
to suit stowage requirements. 

Timbers should not be rafted for export shipment when there is danger of them 
being covered with oil that floats in the vicinity of creosote works, or that which 
is discharged from steamers when they are cleaning their bilges or fuel oil 
tanks. Oil blnckeus and clings to floating timbers and if the same are loaded in 
the hold or on deck of a steamer, the stevedores tramp over them and by so 
doing discolor other lumber that was not oil stained at time of loading. 

It is the duty of the captain, supercargo, or agent for the steamship operators 
to refuse to accept for shipment oil stained lumber, on the grounds that it is 
not in good order and condition. 

Deck loads 


Estimating the approximate amount of lumber that a vessel should carry on 
a '■'ffioilt problem, even with experienced shipping men, 

IwrtlculMs ^re known.” ftol,ow,n * P rov,ded ,he *1* «nd general 

,t,fJa,?! C . dCCk /"r-Shouhl carry on deck aliout 30 iierceut of the amount of 

« Un i ,er K ec ' k: i OI ‘ , " s 'i ,,uo - if ,,w * v «wl carried 3.000,000 board 
fm of Douglas fir lumber under deck, it should carry 900.000 board feet on 

eac hTlfout I r n " y h ** ft woU <]eck forward aud aft. 

» inonnt'nf 't he** cargo carried unde/deck* dPCk ab0,,, 28 P "" nt of 

iinwunt*of^lw 'cargo* Mr^lo<l' , u ^ nde^ S deok ,I ^ ** " hout 20 <*"»»« * 

iSiii 

■mm&mgmm 

"II nnd looclr, I its summor marks ' ’ ’ ,1,U 750 ,ons fupl (Diosol) 

Summer deadweight „ „ 

Fuel oil capacity ®- 700 l °ns 

Peak tanks, water 835 ,0Q s 

Bale capacity 330,666 cubic feet 

dMOuSS ■ "Lei ot 110 c “ nnIs 

stores (usual allowance), 100 tons- deadweight nn«i J^V°t DS V wnfer and 

( 2.240 pounds equals 1 ton deadweight) “ ,umbor *l*als 1.5 deadweight tons 
J ™' o' on on 

It is a general rule that when either roit ® J! £ or fuel Purposes, 
with a capacity deckload of lumb^rto hold one °' H)Urn,n e v «*sels are loaded 
in reserve, so that they can be filled wt»», ^. r more small capacity tanks 

25£ «*t mihfbe occasion ed by tS offset any 

e ,he royaee 11 ,s 
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reserve, for should the necessity arise to fill them at sea they would not cause the 
vessel to take a dangerous list such as might occur during the process of filling 
a large tank. 

Light and Heavy Logs and Lumber 


The importance of knowing how to compute the weight of logs is a vital necessity, 
since ignorance on this subject is often the cause of heavy financial losses to 
steamship operators who are anxious to get business and unwittingly freight 
hemlock and other heavy weight species of logs at the same rate of freight as 
red cedar logs. As an example, assume that a steamer has 2.010 deadweight 
ions (2,240 pounds per ton) available for cargo, what would the difference in 
freight revenue amount to at $1G per thousand board feet. Brereton scale, if the 
vessel was loaded to its deadweight capacity with Pacific hemlock logs instead 
of Western red cedar logs? 

1.500.000 board feet Western red cedar logs at 3 pounds per board 
foot. Brereton scale, equals 2.010 deadweight tons. 

079.000 board feet Pacific hemlock logs at 4.G pounds per board foot, 
Brereton scale, equals 2.010 deadweight tons. 

1.500.000 feet cedar logs at $1G per M. Brereton scale, equals $24,000. 

970.000 feet hemlock logs at $16 per M. Brereton scale, equals $15,064. 

521.000 feet difference, or freight revenue loss of $8.33G. 


To avert n loss ns described in the foregoing, or to increase freight revenue, 
steamship operators who have steamers of different types available for carrying 
logs of various species, should when assigning a steamer to freight heavy weight 
logs, choose a vessel that does not usually go to its marks when bunkered and 
fully loaded with lumber. , # . 

The two deck and shelter deck steamer would be an ideal carrier for hea>y 
weight logs and lumber, such ns hemlock, ns this type of vessel usually becomes 
too tender to load to Its summer load line, unless it has a specially selected 
cargo of lumber and/or logs with weight of cargo so adjusted that it could Dnisn 
loading on an even keel and In such a manner that Its stability would not he 
endangered when loaded to Its marks. , , . 

Freshly sawn hemlock or green redwood in large quantities when i loadc i i 
(he lower holds greatly add to the stability of a vessel and It Is the ideal l cargo 
for a shelter deck steamer, provided that Dougins fir or 1 u n * J* * 1 5 *1 ’ w 0 1 c h t o f 
than hemlock is loaded in the upper holds and on deck. a* I "nsetMhJ 
green hemlock or redwood lumber when loaded In Jm Jf® 1 

stability of the vessel and enables It to carry a larger decklond than usual. 


The Right and Wrong Type of Vessels for Cakryino Logs 


ftSMSMS 

cargo, or a combination cargo of lumber and logs. 

PART CARGOES 

A great deal of lumber is carried nowadays in parcel lots and ns 
“part”cargo, which is to be stowed with general cargo Careful at_ 
tention must be given to the stowage of such lumber to prevent its 
bdng damaged bv other cargo, and also to prevent it. particularly 
if it is green, from injuring delicate cargo or , iscn 

Fault v stowage, resulting in damage to finished lumber has 
inThe past* through stowing casks of resin on top of the lumber and 
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through stowing lumber near or beneath leaky turpentine containers. 
Mahogany and other valuable woods, in the form of boards, have 
been seriously damaged because heavy cases have been stowed on top 
of them and, particularly during discharge, the boards have been 
marked, dented, and otherwise heavily damaged. Boards of this class 
should be stowed absolutely flat, placed by tnemselves, and not mixed 
with other cargo. Teakwood planks are sometimes shipped from 
Burma, and elsewhere, at a reduced freight for use as dunnage under 
rice. Such planks must be laid flat so that the ends are not “hung 
up,” as the latter type of stowage would result in breakage and dam- 
age. Green or newly sawn lumber should never be stowed with flour 
or other delicate foodstuffs or cargo which it might injure by its odor 
and by heating and throwing off moisture. 

LOG STOWAGE 


(Bu Bernard Brercton, Originator of the Brcrcton Log Beale) 

Based on the middle diameter and extreme measurement, meaning "outside 
the bark." logs require 25 percent more cargo stowage space than sawed export 
lumber, the standard stowage factor for which is 120 cubic feet bale space per 
thousand board feet. 

Perplexing situation. — Now as it is customary for commercial purposes 
throughout the world to measure logs Inside the bark. Brercton Scale included— 
and ship them by steamer with the bark on, which varies according to species 
and increases os the diameter Increases— a very perplexing situation for estl- 
moting weights and stowage space arises on this account. 

It therefore stands to reason that the employment of a single stowage factor 
n 0 nr b r!i r | k o w UCk i°f„ s M “f* 1 ln ,he P ast or U P to fhc Present is neither correct 

c»r r X dfiaX 0? steamers' ° f ,rCqUe,,, b,mdm ,n cstlma,ln >' «>e ** 

*SVL lt t . 0 / i l y nd€r f-rz u ! he carrying capacity of a steamer is overestimated 

shut ° u V, ,rhis m °y result cancelation of contracts, 
«u rec .?i maM ? n 0101018 trough failure to All orders ns specified, also the cost of 

rdvanc^ S ra^ e °o? freX P0SS ‘ bm ' T °' '° Sh ' P 0f ,hC car «° »" 

thc car Kt^carrying capacity be underestimated and the steamer sail 
fn'uvht- ° f 5®.?? on 1 1 s account . would mean a loss In freight revenue that 
the blAnder.' ' n SCr ‘ 0 “ 8 ~“»,uence. espeela.ly for S S 

Information Necessary to Determine Stowage 
personal inspection. 7 °e °Dtained from the log supplier, scaler or by 

Stowage Factors for Logs of One Length 

f rom ^e^argo towage factors' Mgiveif to SXTfo?k£ 0 “™ ffs! 
Cargo Stoxoage Factor for Peeled Logs 

equals 135— the stowage factor. eths ’ Thus - 150 minus 10 percent 
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Cargo Stoxcagc Factors for Bark Stuck Logs 


The stowage factor varies according to the thickness of the bark and changes 
virtually with each diameter. Under these circumstances intricate calculations 
ran be avoided by making use of the table which gives the stowage factors for 
logs of all diameters and varying thicknesses Of bark. 


Cargo Stoicagc Factor for Export Lumber 

Base calculations on 1,000 board feet of sawed export lumber stowing in the 
standard stowage factor of 120 cubic feet bale space. 


Cargo Stowage Factors for Logs With Bark, Based on Brereton Scale 
Measurement Inside the Bark 


I Figures opposite diameter indicate cubic feet bale space ncocssary to stow 1.000 board feet, Brereton scale 

logs of various lengths) 


Diameter. 

Brereton 

scale 

! Stowage factors thickness of bark (inches) 

Diameter. 

Stow age factors thickness of bark (inches) 


i 

ih 

2 

Brereton 

•calc 


1 

ih 

2 

10 

11 

180 

178 

215 

210 

253 

243 

202 

270 

31 

32 

m 

m 

m 

m 

12 

13 

14 

| t 


204 

109 

106 

102 

100 

235 

227 

221 

215 

212 

267 

246 

247 
241 
234 

» 

34 

35 

H 

■ 

H 

■ 

10 

10 

36. 

37 


107 

167 



17 


188 

185 

207 

204 

229 

224 

38 

■ i 

■ j 

174 

174 


18 

a a 




30 1 

m 

rTjjjjjpp 

‘MB'"! 

183 

181 

180 

201 

108 

106 

210 

216 

213 

40 

41 

Hr 1 


173 | 
173 



42 

157 


IK] 



m 

178 

177 

176 

1U3 

102 

100 


157 

157 

161 

161 

HI 

m 1 


• lv 

207 

204 

**» • . • • • . 

44 

21 ....1 

45 

157 

161 

171 


rwmi 


175 

189 

202 

rHfia 

157 

163 


1 -Blti 

UwmMvii 


. 174 

187 

200 


157 

163 


BBtil 


161 

173 

185 

108 

▼ Moll 

ISA 

pa 


YV Via 

c* ■MHHi 

161 

173 

184 

106 

K 'SNMpij 

156 

162 

160 

175 



171 

182 

181 

191 

102 

Lb'E 

156 

155 

162 

160 

169 

105 

175 

170 

pSaffl 

mJ 

171 

mmm 


How to Use Cargo Stotoagc Factor Tabic 

Suppose you wish to know the stowage factor for a shipment of bark slink 
logs of various lengths: First ascertain the average diameter Brereton scale 
and thickness of bark, then turn to the table at the intersection of the columns 
Indicating the diameter and thickness of bark and the required stowage factor 
will be found. 

Example . — If the diameter of a shipment of bark stuck logs averages M 
inches Brereton scale and the bark 2 inches in thickness, the indicated stowage 
factor of 200 would be the cubic feet bale space required to stow 1.000 board 
feet of barb stuck logs. 

To Find the Space Accessary to Stoic a Shipment of Bark Stuck Logs 

itule.— To find the cubic feet bale space necessary to stow a shipment of bark 
stuck logs of various lengths, multiply the amount of the shipment per thousand 
board feet Brereton scale by the stowage factor Indicated in the table for th« 

average diameter and thickness of bark. iofuwv»M Q r«i fpet 

E sample .— Find the cubic feet bale space necessary to stow board feet 

Brereton scale of bark stuck Douglas fir logs, of various ] e “P ths - 20 ‘ nc ^ c ! n ," 
diameter, with bark 2 inches thick, stowing in a factor of 200 cubic feet bale 

* l *(iperation^- 120, the board feet In thousands, multiplied by 200, the stowage 
factor, equals 24.000. the cubic feet bale space necessary to stow shipment 
One length ,— For logs of one length, deduct 10 percent from the total ba 

space. 
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Cargo Stowage and Weight Factors per Thousand Board Feet 

[For lumber shipped from British Columbia and United States Pacific Coast Ports to World Torts and 
Atlantic Coast Ports of Canada and the United States) 


Item 

Description 

Weight in 
pounds 
per 1,000 
board feet 

Long ton 

weight 

factor 

Balo 

cubic 

stowage 

factor 

Number 
of cubic 
feet occu- 
pied by 
long ton 

FOBEIGN EXFORT TRADE BETWEEN FACmC 






COAST FORTS AND WORLD FORTS 






California redwood: 






Unseasoned (green) clears. 

Sawed 

4,030 

2.2 

120 

55 

Seasoned clears 

do 

2.480 

l.l 

126 

114 

Door stock, seasoned "block stowage" 

Railroad ties (sleepers) 

do 

do.......| 

2.240 

3,380 

3.230 

1.0 

1.6 

105 

102 

106 

68 

Douglas fir: 

June to Soptember loading 

do 

1.44 

116 

81 

October to May loading 

da ; 

3,360 

1.6 

118 

70 

January to December loading, Japanese 
squares, 12 by 12 and larger. 

January to December loading, railroad ties 

da 

do 

3,380 

’ X VO 

1.6 

1 K 

126 

1/V) 

83 

f!Q 

-•••- ....... 


I. O 

1 vZ 


June to September loading 

do 

3.800 

4 030 

1.6 

lie 

lie 

72 

66 

October to May loading . . 

.....do....... 

1 8 

January to December loading, Japanese 

do.; 

41480 

2.0 

s • n 

126 

02 



June to September loading 

October to May loading 

£■■■ 

3,230 

3,380 

2,500 

1.44 

1.6 

1.12 

110 

81 

Sitka spruce: 

Airplane material, flitches and wide 

wmSAtSt""" 4 - 

.....ao. ...... 

.....do,. 

118 

126 

70 

112 


June to September loading 

do... 

2.240 

1 00 

120 

1*JA 

October to May loading 

...do 

2,350 

1 fiS 

120 

1 All 
lid 

INTK RCOASTAL TBADI BETWEEN FACJFIC COAST 


I. vw 

1 li 

FORTS AND ATLANTIC COAST FORTS 




a 


Douglas fir: 

June to September loading 

.... .do,,.,, 

3 230 

1 44 

1 1 A 


October to May loading*. 


3 380 


1 III 

1 to 

#u 

75 

76 
75 

June to September loading, net measure... 
October to May loading, net measure 
Fadflo hemlock: 

da " 

0. OWI 

3,130 

3,230 

I# O 

1.4 

1.44 

1 12 
106 
108 

June to September loading 

October to MftV InarMnc 

Sawed 

3,600 

1.6 

no 

60 

June to September loading, net measure " 
October to May loading, net measure^... 

.....do, 

.....do*^... ;; 

4.030 

3.230 

3 MX) 

1.8 

1.44 

1 7 

112 
106 
| /Vi 

62 

74 





li « 

lOH 

04 


EXPORT AND INTERCOASTAL LUMBER SHIPMENTS 


Freight on Finished Sizes 

a table showing the Standard Finished , e * size. In this connection 

To Find the Decimal Conversion Faotor 

nominal sSe* Into the finished ^Ize^ ' S f0Und by dIvIdIng *** original sawed or 

d8Clmal C ° nVerSl0n factor sawed 2 by 4 lumber. 
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ai&SSi uttsrjrsta 

(net) size °r.g„,al sawed size, by the decimal factor of the finished 

hoard" f°PM I n -> D K int i er « °fl tn ! or export shipment by steamer of 100,000 

SSSLSlnlsSB ^bonrd y f«f n,Sh0d *° 1% by 3% ' ' hC ,rCi ® h ' '™ u "‘ be 


Cargo Stowage of Piling and Spars 

tl J£ Vi* # 0 hi li,,a « I SK C « arg0 s ‘ cam " lo °K P i,in ^ or spars can only be stowed under 
deck in the midship section, for the reason that the stanchions placed near 
the four corners of the hatches prevent the passage of long lengths into the 
wmgs. In some instances the stanchions can be taken out and this obstacle 
against stowing n the wings removed. In this connection it is customary to 
replace the stanchions before loading is completed and care must be taken that 
the stowage of cargo does not interfere with this replacement. 

When long lengths can only be stowed amidship. the stowage of lumber in 
the wings is seriously retarded, as landing loads on the uneven surface of tlic 
piling prevents the use of dollies to run the loads into the wings. Another 
serious consideration is the delivery of the lumber or other cargo for side 
stowage in the wings, for if it is not delivered promptly at the right time and 
place, poor stowage and delay in loading will inevitably result— which means 
a serious loss in freight revenue. 

When piling or spars can only be stowed amidship. it Is not safe to reckon 
on the steamer carrying more than 25 percent of the under deck capacity in 
piling or spars. 

The stowage of long piling or spars ou deck is the reverse to the hold, in 
this case they can only be stowed in the wings ns the hatches and winches 
prevent stowage amidship. 

Under these circumstances 60 percent of the amount of the deck cargo in 
piling or spars would be a fair estimate. 

Stoxcage Factors for Piling and Spars 


Peeled piling or spars.— The stowage factor for various lengths is 150 cubic 
feet bale space per thousand board feet, Brereton scale. 

For even lengths the factor is 135. This is based on reducing the factor for 
various lengths by 10 percent 

Hark stuck piling or spars. — (Bark stuck means logs and piling with the bark 
on and ••peeled" without bark.) To find the stowage factor for a shipment, It 
is necessary to know the average diameter Brereton scale and the thickness of 
bark. Lengths do not enter into this calculation. 

Example. — Find the cubic foot bale space necessary to stow 100,000 board 
feet Brereton scale piling, 12 inches average diameter, with bark 1-lnch average 
in thickness. 

Rule. — Turn to the log stowage table and at the intersection of the columns 
indicating 22 inches in diameter and bark 1 Inch in thickness, the stowage factor 
per thousand board Brereton scale of 204 is found. This factor or whatever It 
may be multiplied by the board foot amount of the order in thousands equals 
the cubic foot bale space necessary to stow the shipment. 

Operation. — One hundred, the board foot amount in thousands, multiplied b.v 
204, the stowage factor equals 20,400. the cubic foot bale space necessary to 
stow 100.000 board feet. Brereton scale, of piling 12 inches average diameter 
with bark 1 inch in thickness. 

In making computations, the thickness of the bark is doubled and when added 
to the inside diameter, it equals the extreme diameter upon which the stowage 
factors are based. In this case 12 plus 2 equals 14. the extreme diameter. 

Note the enormous difference between stowage factors of peeled and banc 
stuck piling and the effect it would have on freight revenue and cost or 
stevedoring at port of loading and discharge and the time which would be 
gained In loading peeled Instead of bark stuck piling, spars or logs. 
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A SPECIAL METHOD OP STOWING AND DISCHARGING LUMBER 


An interesting method of handling, stowing, and discharging lum- 
ber, described by Stern , 8 is reprinted here because the methods em- 
ployed might be adopted by some other specially situated company 
with consequent reduction in costs. The company cited by Stern 
trades coastwise and uses the gantry-crane system for discharging 
lumber. 

The high productivity of this company, however, is due not so much to the 
equipment as to the system used in stowing the lumber when loading the ship. 
, he company loads and discharges its own lumber. When loading, the lumber 
Is arranged into units of uniform size and especially designed iron hooks are 
pieced around each unit before loading it into the ship. The iron hooks are 
. lh< ; u , nlt> *? ? al in discharging the cargo the hold men merely attach 
the lifting chains of the crane to the iron hooks on the unit of lumber. This 
S? e,II J lnates * he necessity of stowing the individual pieces of lumber when 
loading and of making up the sling loads when discharging. 

fiSSflO E EWL2 U £ ,t ln dlscha ^‘ n K >»»nber this system is shown to be 
| S.MX) board feet per crane per hour, and 5,070 board feet per man per hour 

Hmo« m i‘r'i h a 0Ur pr0< J ,,ct !y lt y, l of thls system of discharging lumber is nwlrly three 

bousing the g shinWo^ e nn h | 0 i W ‘? W g hc f t rnan,,our productivity attained 
t c . sh p! ’ KCar nnd by stow ing the lumber by Individual pieces The 

r due to bS thp C fn I 0 ,w l ? l,,iza . ,Ion of the unit system for intercoa^tal lumber 
an due to the fact that in using the unit system a large ncrecnluire of thp 

*SS35£iV35?, i0 \" C PrOCCSS ° f S, °' vlDe ,hc "**■ “"he "umber 

Is^laiiRer'oMhe lumber shifting toTt«my*wMlber. S,0We< ' ^ " n<1 ,h "« 

WEIGHTS OP VARIOUS WOODS 

The following table gives the weight in pounds per cubic foot of 

levToOO nI f° in v m V instances the weight 

fflken fmm « L T ^ e lire J {o ? North American woods are 

n re" conskl ered'rel i'nble! S ha '' e h**" tnke '‘ fr ° m soLes which 

Weights of Various Woods 

’ I Pounds] 


Specks 




Alder, red ... 

Ash: 

Black 

Commercial white. 

, Oregon 

Aspen 

Basswood * 

Beech...* 

Birch - 

„ .f*Pcr 

Butternut 

Cedar: 

Alaska 

Eastern red..;” 

incense 

Northern white' 

PortOrford ... 

Southern white. 

" estern red 


| Weight per cubic foot 

Green 

Air dry 
(12 |>crceii( 

inoislure 


content) 

46 

28 

52 

34 

43 

41 


.3 

42 

54 

57 


36 

37 
45 
28 
56 
26 
27 


38 

20 

26 

45 

44 

38 

27 

31 


Weight per 
1.000 board 
feet (nlr dry; 
12 iwrceut 
moisture 
content) 


2.330 

2,830 

3.420 

3.160 

2.170 

2.170 
3.760 
3.670 
3.160 
2.250 

2.580 

2,750 


1.830 

- »vu......... - 26 | | 2.420 
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Weights of Various Woods— Continued 

I Pounds] 



Weight per cubic foot 


Air dry 
(12 percent 
moisture 
content) 


Green 


Cottonwood: 

Eastern 

Northern black 
Cypress, southern.. 


mpire” region 


Rocky Mountain region 


Slippery 


Balsam 

Commercial white 


Ilackberry.. 

Hemlock: 

Eastern. 

Western 

Hickory: 


Teak: 

African... 
Burma — 
Indian.... 
Walnut, black 


Species 


Weight per 

1,000 board 

feet (air dry; 
12 percent 
moisture 
content) 


2. 760 
2,920 


2.330 

2.000 

2.070 

2.830 

2.580 

2,500 

2.920 

3.070 

3.080 

2.080 

2. 250 

2.920 
• 2.830 
2. 920 
3. UNO 

2.330 

2,420 

3.760 

4.250 
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TIMBER DECKLOADS 

Section 61 of the British Merchant Shipping Act, 1932 

1. (2) In these Regulations unless the context otherwise requires: 

The term "Load Line Rules" means the Rules for the time being in force made 
by the Board of Trade under Sections 42, 47, 48, and 08 of the Merchant Shipping 
(Safety and Load Line Conventions) Act, 1932. 

The term "timber deck cargo" means a cargo of timber carried on an uncovered 
part of a freeboard or superstructure deck, but does not include a cargo of wood 
pulp or similar substance. 

The term “freeboard deck" has the some meaning ns in the Load Line Rules. 
The term "superstructure deck" means the deck forming the top of a super- 
structure as defined in the Load Line Rules. 

The term "timber load line" means a special load line to be used only when 
a ship carrying a timber deck cargo complies with these Regulations and the 
Load Line Rules. 

3. Application.— Regulations 4 to 9 apply to all ships carrying a timber deck 
cargo. 

4. Deck openings covered by timber deck cargo. — Openings to spaces below 
the freeboard deck shall be securely closed and battened down. All fittings 
such as hatchways beams, fore-and-afters and covers shall be in place. Where 
hold ventilation is needed, the ventilators shall be efficiently protected. 

5. Stowage. — (a) The timber deck cargo shall be compactly stowed, lashed and 

secured. It must not Interfere in any way with the navigation and necessary 
work of the ship, or with the provision of a safe margin of stability at all stages 
of the voyage, regard being given to additions of weight such as those due to 
absorption of water, and to losses of weight such as those due to consumption 
of fuel and stores. K 

L n m th K S aso a ? h, p T 11 ? 0 ?* aDy of areas set out ln the Schedule 
of h h h o J nrpn/°f U h n o d Sit 2* J f l £ U 1 f #ct i on : durln K the periods listed for each 
FJISaS reas - the height of the timber deck cargo above the freeboard deck 
shall not exceed one-third of the extreme breadth of the ship 

ncce« tn?honnn 0 L OreM ’; S?*" t0 machincr V •Pace, etc.— Sate and satisfactory 
!*,c!5 SS i t0 .I? e quarters ot crew, to the machinery space and to all other Darts 
u. ed In the necessary work of the ship shall be available at all times rwv>L- 

that°the whlcl i gIvC acc * ss to sSch pamlt bl^etSSS 

oftniMBsiBi 

Efficient provision shall V nS.de for stwrlne ?n iKX sbaU ^cesslble. 
main steering arrangements steering ln the event of a breakdown In the 

■n’Ud S f n°? p,e Slron S»> 

'o elv« effective security throushout Sfe lene?h?f the tl™he ^ *1°"*'* 80 ns 
releasing arrangements shall be accessible nil Mm^ b f nmn Carga The 
^securing ..shin* shall he o f ^^rU^to^e^u^thT'^ 

upri^r^r.irorad^fs^LX'rd t,mber - < a > «>* 

spacing shall be suitable for th<» be °. f wood or metal; (b) the 

war* 10 snsat 

bevM l d U t 0 h 9 app ! y ,0 s,eora " s 

which they would, for the time being be ^tinS nn,t? e .K ma ? Imum depth to 

n. stop's "' ere „ no ' marked ^»tSSSSUtvS^“ ^ ad Llne Ro,es 

aud W ta i a rti Sondly aa a f wlth Umber 

aad iacludin s 250 feet in length, (il) 7 feet (UnrhSV 1 * S feet for stops up to 
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12. Lashings . — The timber under-deck cargo shall be efficiently secured through- 
out its length by independent over-nil lashings spaced not more than 10 feet 
apart. Over-all lashings shall be in good condition and shall consist of close link 
chain of not less than inch, or flexible wire rope of equivalent strength, 
fitted with slip hooks and stretching screws, which shall be accessible at nil 
times. Wire rope lashings shall have a short length of long link chain to 
permit the length of lashings to be regulated. 

When the timber is in lengths of loss than 12 feet, the spacing of the lashings 
shall be reduced to suit the length of timber, or other suitable provision 
made. 

When the spacing of the lashings is 5 feet or less, the size of the lashings 
may be reduced, but not less than *£-lnch chain or equivalent wire rope shall 
be used. 

13. Means for securing uprights .— For the purpose of securing uprights when 
these are required by the nature of the cargo, strong angles or metal sockets 
efficiently secured to the stringer plate, or equally efficient means, shall be 
provided. 

On superstructure decks, uprights, where fitted, shall be secured by athwart- 
ship lashings of ample strength. 

Sch edule .— Following are the winter periods for C areas, as described: 

(1) ICth October to 15th April. The area within and to the northwards 
of the following line: A line drawn south from the coast of Greenland at long. 
50° W. to lat. 45" N.. thence along the parallel of 45* N. to long. 15" W. thence 
north to lat. CO* N. thence along parallel of CO* N. to the west coast of Norway. 
Bergen is considered as being on the boundary between this area and area 2 

(2) 1st November to 31st March. The area north of a line drawn from the 
east const of America along the parallel of 3C* N. to Tarifa in Spain, excluding 
area 1 above but including the Baltic Sea. _ 

(3> iflth December to 15th March. The Mediterranean and the Black Seas. 

(4) 1st December to 28/29tb February. The Sea of Japan between the 

1>a, ( 5*) C 10th October “to °15t h* April. The area north of a Jlne drawn from tin- 
east coast of Honshiu in Japan along the parallel of 35 N. to long. Io0 W. 
and thence along a rhumb line to the west const of ^ ancouver Island at lat. 
50" N., but excluding area 4 above. 



jg? thence l^,»h r S of ,< Aus.rnllu to Capo Ar.U .honco a.o„« a 
of south America. 0RES 

li€sM5;»s|ss: 

\vt\ Af’rica; KoiUhottam. India f&rphou Bay, Cyprus; Salomca, 
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Greece; Spalato, Yugoslavia; Bilbao and San Juan, Spain; Benisaf, 
and Bona, Algeria ; Melilla, Morocco; Port Pirie, South Australia; 
Freetown, Sierra Leone; Mersin, Turkey; Cruz Grande, Chile; Poti, 
Soviet Union; and Wabana, Newfoundland. From these ports the 
various ores are carried to the principal iron and steel and other 
manufacturing centers of the United States, the United Kingdom, and 
continental Europe. 

The carriage or ore in bulk as a full cargo requires special considera- 
tion with regard to the stability and trim of the vessel and the longi- 
tudinal distribution of the weight. In two or three-decked vess^s, 
a part of a full cargo of ore should be placed in the ’tween decks to 
mcrease stability and make the vessel ride easier in a seaway. The 
ore should be trimmed out to the wings and to the bulkheads at each 
end of the compartment to distribute the weight and avoid the possi- 
bility of setting down the deck, which would exist if the ore were 
all to be left in the square of the hatch. 

Longitudinally, a full ore cargo should be distributed between the 
middle and end compartments, the major portion of the cargo going 



The h ore i i d nA^&^ h « na, !? r JP®rtion '■> ‘he end holds, 

r forward hold should be piled against the after bulk- 

bulkhe a d (fii' 67)'. he aftCr h ° M Sh ° Uld be piled against the forward 
fo^wVrfer.^!? h ° ld Sh ° uld raceive 011 ^e ore intended 

SiHpPSI 

“bamboa 

may arise when some^areLadrf Dust dan \ age 

prevent such damage the ores should te^l^ver^^’ ttnd 
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ORE CONCENTRATES 

The regulations of the Board of Underwriters of New York for 
stowing ore concentrates are given below: 

Ore concentrates containing sulfides in bags or in bulk are liable to spon- 
taneous combustion and should not be stowed in a hold or deck with any other 
cargo liable to damage. 

Some types of concentrates contain a large percentage of moisture and when 
shipped in bulk are liable to shift, in which case heavy shifting boards should 
be erected, and the bilge suction should be kept free. 

PETROLEUM PRODUCTS 

The great bulk of the world’s oversea trade in crude petroleum 
and its principal refined products such as gasoline, kerosene, and 
fuel oil is carried in specially constructed tank vessels. These car- 
goes represent a highly specialized form of transportation and do 
not come within the province of the present volume. Transporta- 
tion in bulk of these commodities is governed by the “General Rules 
and Regulations*’ prescribed by the Board of Supervising Inspec- 
tors, United States Department of Commerce, Bureau of Marine 
Inspection and Navigation. Individual companies in these trades 
have their own methods and their own vessels especially adapted to 
their own requirements, the types of petroleum products principally 
carried, and the ports of loading and discharge. 

Various oils and other petroleum products in barrels, drums, and 
other packages, are carried by general cargo vessels, however, and 
in most instances require special attention in stowage, owing to their 
inflammable or other dangerous characteristics. The principal prod- 
ucts shipped in this way are lubricating oils and greases, gasoline, 
naphtha, and kerosene, and the principal containers used are metal 
drums, wooden barrels, and nailed wooden boxes with inside metal 
containers. Lubricating oil is sometimes shipped in metal con- 
tainers packed in fiberboard cartons. 

BARRELED OILS 


Barrels of lubricating oil are frequently carried as part of a gen- 
eral cargo and, in such case, should be given ordinary barrel stowage 
for liquids. Special care should be taken in the choice of the ca go 
space for stowage, however, with reference to the other commodities 
contained in the general cargo. Oil is a source of danger to other 
cargo, either from leakage or from its odor, and consequently should 
not be stowed among other goods which might bedamaRcdbyeitl'er 
of these causes. Ordinarily, barreled oil should not Be stowed 
the ’tween decks or upper decks in a general cargo, but by ltse * 
one of the lower holds! If it is found necessary to stow barrels in 
the ’tween decks, the scuppers should be carefully inspected °. U" 

oils. 
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CASE OIL 


Case oil is the term applied to cargo consisting of various kinds of 
petroleum products — chiefly gasoline, kerosene, and benzine — which 
are commonly shipped in metal containers packed in wooden boxes 
or cases. For the stowage of case oil the holds must be thoroughly 
cleaned. Only clean dunnage should be used and this must be on 
hand in sufficient quantity as case oil requires more dunnage than the 
average type of general cargo. Leaky coses should not be accepted 
for shipment. 

In stowing case oil, every effort must be made to keep the tiers per- 
fectly level. When the bottom tier is being laid, for example, the 
cases must not be carried out to the turn of the bilge where they would 
rest at an angle. Such stowage would place additional pressure on 
one corner of the case and almost certainly damage it, and it is pos- 
sible that it might “break” the whole stowage in (he hold. The tiers 
should be started amidships, or in the after holds alongside the shaft 
tunnel, and worked out toward the wings. The spaces near the wings 
not filled with cases should be filled in with dunnage, and the next 
tier carried out over this, still keeping the line of the cases perfectly 
level. It is customary to floor over the first tier, and in deep holds 
to floor again at intermediate tiers. 

Cases of the volatile oils must not be stowed on their sides as 
“flatters.” Case oil should be very thoroughly blocked off with 
dunnage, since otherwise even a slight movement of the stowage may 
cause chafagc and leakage. 

The loading of case oil in the United States is regulated primarily 
by the rules of the United States Department of Commerce, Bureau 
of Marine Inspection and Navigation, to which the reader is referred 
for detailed information concerning stowage and other requirements. 
I hese regulations are contained in the publication “Explosives or 
Other Dangerous Articles on Board Vessels,” which may be obtained 
from the Superintendent of Documents, Government Printing Ollier, 
W ashington, D. C. The cost of this publication is $1. 

l ie rules of the Board of Underwriters of New York also influence 
9 i ?WagC A f S* 58 oil * Rations of the Board deal- 

’m.durt nil n-ivon 11 !? i and o{ v , arious important petroleum 

S ■ n lo, ? f be J °n' Nothm r ln the regulations of the United 
States Department of Commerce, Bureau of Marine Inspection and 
^'JS at »on, should be construed as preventing the enforcement of 

nf v^vT la J lonS ’ such as those of the Board of Under- 
1 iters of New 5 ork, when such regulations are not inconsistent or in 

rn-c ro^la'ions r,rOV,S ' 0nS ° f S ' n,CS Dc l >artl "™ 1 of Com- 

REGULATIONS OF THE BOARD OF UNDERWRITERS OF NEW YORK 
PETROLEUM OR ITS PRODUCTS IN CASES 

thorough jr J cI^ned AI ‘>Ji , carE^«t(e^ h (o r D^ , | I i l s ) ^|^ l< * e ^ r ^ 0 cusps musi Uc 

a 1-lnch board can be used instead. 1 p acc ‘ ' vllcr *-* same are missing 

are required lo'mak^up tank to^to mi Ufonu P in f ° ri " ,al< i in squarv ot Imtcli 
board over the making Sp P ° p,atfonu «n*ure of hatch mid to cross 

crtJlZT 3 Wlth SkiD ,0id QU — ‘ops are required to stow on a Much 
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4 ■ Wings arc to bo made up solidly with planks or cord wood and boarded over 
lop; also boarded fore and aft on side to prevent cases being damaged bv 
pressure of the cord wood. * 

5. All cargo to bo stowed in straight tiers fore and aft of vessel and in no 
case is it permitted to stow with the sheer of the vessel. 

0. First tier on all occasions is to be cross-boarded from wing to wing before 
second tier is stowed over same. The after holds of steamers to be cross- 
boarded over first tier, also cross-boarded over the tier that comes level with 
top of shaft tunuel. The tops of shaft tunnels to be made up solid to take the 
strain of cross-boarding, thus making the level across the vessel. All breakages 
are to be secure with suitable dunnage wood. Split wood to be used in checking 
cases on tiering height both lower hold and ’tween decks. 

7. All cases to be stowed on the edge except in beam-filling where one Hatter 
of refined oil is allowed. Gasoline, naphtha, and benzine to be stowed on the 
edge in all cases, no flatter allowed between the beams. 

8. All ’tween-deck compartments should be dunnaged 1 inch. 

0 . Heavy oil.— All oil in cases, such as lubricating, fuel, and gas oil not permit- 
ted under any circumstances to be stowed over cases of refined oil but are to be 
stowed under refined oil or in blocks by themselves. 

10. All ’tween-deck hatch covers to be on and in place. 

11. Gasoline, naphtha, and/or beuzino must not be stowed in a compartment 
or hold forward of the stoke-hold or boiler-room, unless the bulkhead separating 
the stoke hold or boiler-room from such compartment is of steel, watertight, 
and with a separate bilge and suction to such hold, and then only when approved 
general cargo such as machinery, automobiles, or oil in cases is stowed 20 feet 
on the forward part of such steel bulkhead. 

32. If a wooden bulkhead is erected in this compartment or hold, and coal is 
carried between the wooden bulkhead and the stoke-hold or boiler-room bulkhead 
It will not be permissible to stow gasoline, naphtha, and/or benzine in this hold 
or compartment. 

13. Gasoline, naphtha, and/or benzine must not be stowed nearer the engine 
room bulkhead than ten ( 10 ) feet whether in the deep tank, 'tween decks, or 
hold. 

14. All compartments in which gasoline, naphtha, and/or benzine are stowed 
must be properly ventilated to the satisfaction of the surveyor. All ventilators 
must be covered with wire gauze and trimmed during loading. If possible, a 
wind-sail should be used while cargo is being loaded. 

15. Gasoline, naphtha, and/or benzine must not be stowed with the ordinary 
general cargo. 

LUimtCATTNC Oil- TURPENTINE. AND KEROSENE IN PARKEI S 

1. All barrels must be stowed bung up. and bilge free, care being taken that 
the chimes are kept free from the sides of the vessel In the ends. 

2. No barrel Is to be stowed in a place where there i* not sufficient roonv 
without bearing its weight on the bilge. 

3. All barrels must be stowed in straight tiers fore and aft. In no case will 
it be permitted to stow with the sheer of the vessel (rounded olT) on the sides. 

4. The middle of the barrel must be stowed over the four heads of the barrels 
in the under tier. This will bring the bead of each barrel to the biingholc of 
the under barrel. .... , ...... 

5. In places where a barrel cannot be stowed in accordance with the above, 
wood or suitable dunnage should bo fitted in carefully, in order to secure the 
barrels in the tier. 

0 . Barrels must not be stowed within 20 feet of a steamers fiddley or in any 
compartment liable to heat. 


CARRYING OF GASOLINE. NAPHTHA. AND RENZINE IN 18-OAGE oS-GALLON STEEL DRUMS 

Gasoline, naphtha, and benzine may be carried in lS-goge 55-gallon steel 
drums providing the drums are new and direct from the oil works or factory. 

The drums must not be stowed more than seven high on end and if the full 
uuantitY in height is not required there must not 1 m* stowed on top of the drums 
anv cargo whose weight would exceed that of the drums and contents. 

The drums must be well dunnaged between each tier and any broken wing 
stowage must be filled in with dunnage to equalize the pressure on the lower 
tiers and make a level. 
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No drums containing any of the liquids covered by this rule are to be used 
as fillers between the beams under the deck head. 

The drums may be either straight-sided or corrugated, sometimes called 
rolled-in-hoops. 

CASOLINE CARGO IN HOLDS ADJACENT TO THE BOILER IN THE MOTOR ROOM OF A 

MOTOR VESSEL 

Where a motor vessel intends to load gasoline in the hold adjacent to the boiler 
in the motor room, the surveyor shall inspect such boiler and if it is insulated 
or lagged, gasoline cargoes may be carried in that hold. 

If the boiler is less than 5 feet from the bulkhead and is not insulated or 
lagged and is being operated, then the steel bulkhead on the boiler side shall be 
insulated by 2- by 4-inch uprights overlapped with tongue and grooved boards, 
and covered with sheet asbestos to the height of the boiler and extending 5 feet 
each side of same. 


CARRYING OF INFLAMMABLE LIQUIDS IN L C. C. DRUMS-5E 

Any inflammable liquid with a flnsh point between 20* and 80* F. may be 
carried In the I. C. C. 5E drum (55-gallon capacity) provided the drums are 
new. 

The drums must not be stowed more than 6 high on end. If the full quantity 
in height is not required, no cargo must be stowed on top of the drums whose 
weight would exceed that of the drums and contents. 

The drums must be well dunnaged between each tier and any broken wine 
tiers n and ra make b a ^evel ** Wlth dunnnRC t0 e< I ual,Z€ the Pressure on the lower 

und'er < th^ ,U deck l hea"h am,Dab * e UQU,d ar * l ° bC Used as ni,ers ^tween the beams 


Full Cargoes of Gasoline, Naphtha, and Benzine in Packaoes 
Utiles Applying Where a Temporary Bulkhead Is Constructed 

1. A coal or oil-burning steamer, carrying a full cargo of gasoline etc or 
having the hold adjaceut to the fire room or engine room full of these com 
modifies, or not carrying in said hold sufficient suitable cargo to comnlv w/th 
the Board's rules dated February 4. 1026 (see above. -PetroloSm or I^P^ducts 
In Cases ) shall have a wooden bulkhead erected in such hold not less than th?pn 
feet (3 feet) from either the boiler room or engine room iron bulSfeids. 
f rt 2 th L, n h W ? 0don bu,kh ead shall have ordinary paper of a thickness satiffuctorv 
to the Boards surveyor pasted on the cargo side of the bulkhead Between thJ 

there "shall 

coSs.»o^e^ 

W0 ° den bUU<head - N ° b"“ y ert th b e o n tw b ^ St ^o 

Rules Applying Where a Permanent Bulkhead Is Constructed 

1-A. If a permanent bulkhead is constructed in lion . 

head the vessel shall have on the fore part of the hn hH ™ the tem P, orar y bulk- 
includes ’tween decks if any, two 1-tneh or a 2 2™ °J stokeho, d. this 

inches from the iron bulkhead and between theL* h C .?iL^°°2 en bulkhea( * built 6 
filled with bulk asbestos or sUkate of ToTon ^w ^^he “5 5*? 8hoU bo 
Board’s surveyor. n P 00 * 011 to the satisfaction of the 

t arras EiiSfisgFSzsx ' * «*«. -- 

stiffeners. The upper section of this wSn of such lro “ 
from the iron bulkhead, the unner nnd in^r.T- U kb< ?ad shall be 6 inches away 

t0S ° r , slIicate of cott ^- board ate t0 be w,t ^ 

resting on the iron bulkhead, or stiffenprc b , race ?- or wooden stiffeners 

separating Iron and wood S ‘“ rene '® sha " ba ™ Insulation of sheet Mbertoa 


444742“ — 12 20 
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3 -A. The engine room bulkhead in lower hold and ’tween decks (if any) 
shall have a wooden bulkhead constructed of two 1-inch boards or of 2-inch boards 
in the lower hold and decks 3 inches from the engine room bulkhead, this space 
to be tilled with asbestos or silicate of cotton packed to the satisfaction of the 
Hoard’s surveyor. The 'tween-decks bulkhead must be a continuous iron bulk- 
head from the lower hold to the upper decks to comply with this rule. Any board, 
wooden braces, or wooden stiffeners resting on the iron bulkhead, or stiffeners 
shall have insulation of sheet asbestos separating iron and wood. 

No gasoline, naphtha, or benzine is to be carried in the ’tween decks over the 
engine room and boiler room, and none stowed less than 20 feet from the iron 
bulkhead of the fiddley in the forward end of the ’tween decks. 

No coal is to be carried in the 'tween decks on the same level with gasoline, 
etc., unless an iron bulkhead intervenes. 

All compartments to have as much ventilation as possible, cowl heads to be on 
and covered with a fine wire gauze. 


Instruction No. 129 ( October 10, 191/0) 

Referring to the rules printed immediately above, the Board stales 
in this instruction that: “To clarify any dotiDt that may exist regard- 
ing the necessary protection of Bridge or Shelter Deck types of 
steam vessels, we recommend the following’*: 

(a) Coal Burning Steamer *.— If bunker coal is carried in the bridge deck 
and/or shelter deck, the wooden bulkheads should be of good sound lumber, and 
the coal side of the bulkheads should be covered with sheet metal. One frame 
or beam forward or abaft these bulkheads, a tight tongued and grooved bulk- 
head of lumber not less than 1 Inch thick, well supported, should be constructed 
and covered both sides with sheet asbestos and the space between these bulk- 
heads should be filled with sand to a height of not less than 2 Vi feet. The 
tongued and grooved bulkheads must be away from the engine or boiler room 
casings and not over either of these spaces. If the bulkheads are widely spaced, 
sand to be placed against the tongued and grooved bulkhead to a height oi 

“ f (b) o!7-/J'imiinp steamer *. — No gasoline, etc., shall bo r>° r m it t cd a 1 o n^s i ae or 
adjacent to the engine or boiler room casings, or over either of these spaces A 
tlffhl 1-lnch tongued nrnl erooved wooden butthcad. vreU supported. s 
constructed forward and/or aft of these spaces covered both sides «ith sheet 

11-1 Impossible all bulkheads should be constructed so that the scuppers leading 

" V Onl5- C s* l 'tob l fe ,, cnr^o 50 of n noncoinbustlblc U n«ure*inay be carried In the open 
spaces, if desired. . .. 

(See also under “Cotton” regulations governing loading of gasoline, 
lubricating oil, anti other petroleum products in vessels carrying 
cotton.) RICE 

The oversea rice trade is an important one which requires a large 
number of vessels each year. The principal shipping points are tl c 
Burmese ports, particularly Rangoon; Bangkok. Thailand , haigoi , 
French Indochina ; and Calcutta and some other Indian porta. Rice 
is shinned in Imgs. sometimes in double bags, and is stowed I'keotJ 
•m-e^ arr ed in bags, except that owing to the large percentage of 
witer in ice and its 8 consequent liability' tosweatsnecmlmeasures 
must bl taken with regard to ventilation, which includes proper dun 
must be ”ri, e car<ro not on i v mU st be well ventilated, but 

!i!so must be protected against "the condensed moisture which may run 
down on it from deck In-ains, the ships sides, and otl 
holds. 


other parts of the 
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liice is also likely to be damaged by strong odors, and goods that 
have such odors should not be stowed in the same compartment. 

Several different classes of rice are commonly shipped by the ex- 
porting countries. Paddy is rice without the husks removed, clean 
rice or rough rice is paddy after the husks have been removed, and 
white rice or polished rice is rice in its finished form. Cargo rice is 
a mixture of clean rice and paddy, approximately 80 percent of the 
former and 20 percent of the latter (more or less), the paddy being 
mixed in to prevent the contents of the bag lying too close together, 
thus providing for better circulation of air through the cargo. 

Before loading a rice cargo the holds should be cleaned and thor- 
oughly dried so that there is no water remaining in corners of stringers 
or other similar places. Floors should be well dunnaged, particularly 
at the turn of the bilge, and on stringers and other parts likely to 
collect condensed moisture. The floor and bilge dunnage should not be 
laid too close together, however, as spaces must be left to admit the 
circulation of air between the pieces of wood. 

The usual method of side dunnaging employed with rice cargoes 
is to tie bamboo, or in some ports sticks, vertically to the horizontal 
wooden cargo battens. This not only prevents the rice bags from 
touching the metal surfaces of the cargo compartments, but also per- 
mits free circulation of air between the cargo and the skin of the ship. 

All metal surfaces, such as beams, stringers, stanchions, and bulk- 
heads, should be well covered with mats to prevent the bags from 
coming in contact with them. Soft rush or grass mats should never 
be used, and their employment is as a general rule prohibited. Instead, 
soft bamboo mats are used. All bamboo and bamboo mats taken 
aboard for dunnaging should be carefully inspected to make certain 
that they are dry. In many Far Eastern ports bamboos are rafted 
(town to the ship and, while they may have been dried for several days 
by the sun, they may still contain large quantities of moisture 

° • a - ,r t j irou 8 , \ the cargo, wooden ventilators coin- 

nl,°L 7° b( r,r S J n lned i°S ether by connecting diagonal pieces 
aie placed longitudinally and transversely the full length and width 
of the cargo compartments at regular intervals and at (Tifferent levels. 

for . m ll0r > z0ntal air ducts and are combined with vertical air 
shafts which lead upward through the cargo to the ship's ventilators 
t llS S P tem of '^ntdation is to permit heated moisture 
g TT™ * b T th ® r l cc t0 cscaP® from the cargo holds. 
r\Z i • , F mf01 ? , J at J 0n regarding ventilation of cargoes, such as 

REGULATIONS OF THE BOARD OF UNDERWRITERS OF NEW YORK 

Stowage of Rice 

steamers^ ssliu; from I’emi^rMeYoto^ thresh < Cn , rgoe * or ful1 hol <«s. of 

2. As the principal danger !* St dlX 5 ! ?? 1 op vice versa. 

u * ed shou,d the nir duct system the the ,J,,e of ventiln- 

8 o X ^ uare bui, t and of sufficient s“enefh ,n ^C be 0,,e " ,rcUisod lumber 

3. After the holds are cleaned °open dunnn^ £ s » tn, V F° ns,dera ble weight. 

* the „ h0ld ’ 5 S? TndwX T& anar^J Sff J° re and af 1 on the 

on top. well matted, to prevent leakage^ P Wlth tliwartship dunnage 
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4 . At every 5 feet up in stowage two air ducts to be laid thwartship in line 
with after and for d hatch coamings, with two others laid fore and aft in line 
with hatch coamings, both lines to extend from wing to wing and bulkhead to 
bulkhead. Four perpendicular ducts to be carried up at the corner of each 
hatch coaming to the top deck. 

5. Each thwartship. and fore and aft duct, to join up with the four perpen- 
dicular air ducts at coamings. 

6. If general cargo is in ’tween decks each air duct in ’tween decks to be made 
a tight ventilator and continue up to the top of coamings. In normal weather 
the four corner hatches are to be kept open, but where practicable it is preferable 
to install a small ventilator at each corner. 

7. Each hold is to have ventilators of usual requirements. 

8. Bulkheads are to have perpendicular dunnage of at least 4 inches so as to 
allow a continuous draft of air throughout the cargo if the ventilators are 
properly attended to. 

0. No beam fillings will be allowed. 

10. No rice should be accepted when damp or wet. 

SUGAR 


Sugar is shipped from a number of regions, frequently in full- 
cargo lots, the principal exporting countries including Cuba, Puerto 
Rico, Hawaiian Islands, Java, Philippine Islands, Peru, India, 
Haiti, Mauritus, and India. In former jears a great deal of sugar 
was shipped in hogsheads and baskets, and wet or green sugar, such 
ns jaggery, was packed in mats. Nowadays, however, most of the 
sugar shipped overseas, whether raw, semirefined or refined, is packed 
in oags. 

When carried in small consignments as part of a general cargo, 
sugar should bo stowed well away from cargo which might damage it 
by taint, also from cargo which is liable to heat and throw off mois- 
ture, such as, for example, coconuts, which are frequently loaded 
at the same ports as sugar. Sugar is easily harmed by moisture and, 
whenever possible, loading it during wet or rainy weather should be 
avoided. Kum is another product frequently loaded at sugar ports, 
and it should never on any account be stowed on top of sugar because 
of danger of leakage and tainting. Rum may, however, be stowed in 
the same compartment with sugar, if the dunnaging is proper. 

When a full cargo of sugar is to be carried, the holds and bilges 
should be thoroughly cleaned and all traces of oils, acids, or other 
odorous goods should be removed All metal parts should be well 
matted over or otherwise dunnaged, since raw or semirefined sugar 
may give off moisture which will condense on metal parts and, it 
brought into contact with the bags, will moisten and melt the sugar, 
causing considerable loss. 

Stowage of a full cargo of bagged sugar is the same as that re- 
quired for other bagged cargo. Care must be taken not to alio* 
bags to overlap stringer plates or other projecting metal parts, since 
there is a certain amount of “sinkage” during the voyage and as the 
cargo sinks, such bags will be cut or broken. This applies 
larlv to stowage of bags across the portable beams in the tween-deck 
hatches, since bags stowed across these beams are frequent ly cut 
completely in half. When stowing bags in this vicinity , the tiers 
should be brought up close underneath the beams, then ‘be tiers laid 
fore and aft and between the beams, with the ends kept about 3 or 
4 inches clear of the beams. The tiers should be carried up in this 
manner until about 1 foot higher than the portable beams and the 



STOWAGE OF SPECIAL CARGOES 


301 


bags should then be laid over this space in a tier, so that when the 
cargo sinks, the bags will clear the hatch beams and not be damaged. 

Special care must be taken in connection with ventilation when 
carrying sugar. Considerable condensation may take place with raw 
or semirefined sugar and every effort must be made to prevent this 
by observing the principles of ventilation described in the chapter 
on “Damage from Temperature Changes During the Voyage.” 

After discharging sugar, particularly green sugar, the holds and 
bilges should be washed out with salt water and then, if possible, with 
fresh water to insure proper drying. Sugar left on iron work may 
eat and corrode the metal, and sugar left in the bilges will give rise 
to strong odors. 

It should be remembered that sugar can be ignited by sparks, etc., 
and that sugar fires are among the most difficult of all to extinguish. 
Usually, chemical extinguishers are required or it is necessary to 
flood the entire compartment. It should also be borne in mind that 
sugar which is fermenting, owing to heat on the voyage, gives 
off fumes which, on several occasions, have seriously gassed workers 
entering the holds to commence discharging the cargo. 

REFRIGERATED CARGOES 


The quantity and variety of perishable goods carried under re- 
frigeration has increased to a very marked extent in recent years, 
owing in largo measure to the construction of numerous ships fitted 
with refrigerated space and placed in regular service on the principal 
ocean routes. For a number of years frozen meat and other com- 
modities have been carried in specially designed refrigerated ships 
from Australia and New Zealand to the United Kingdom and Euro- 
pean Continent, and chilled meat has been brought from the River 
Plate to the same destinations. The trade in fresh fruits— apples 
gears, grapes, oranges, lemons, and grapefruit— from the United 
states and Canadian Pacific coasts to the United Kingdom and other 

S ?ions is also one that has been m existence for a considerable period 
ore recently the exportation of fresh fruits, such as nectarines, 
noneydew melons, peaches, grapes, cherries, and plums, from Chile 
to the United States and other destinations, has increased very rap- 
idly; while at the same time the shipment of pears, plums, grapes 
peaches, and nectarines from Argentina to the United States has 

S thCr P roduc , ts shipped under refriger- 
atron from Argentina have also increased in quantity and include 

meat ‘ S Casul e s - *MP>. fish, crayfish, game® 

6 , “? ds > stearme, turkeys, vegetables, pork products, frozen do- 
meat, and cooked or frozen bull meat. Another trade that has 
reached considerable proportions is the carriage of fresh vegetables 

qgS-pKKralesSS 


STOWAGE AND TEMPERATURE REQUIREMENTS 

Apples. — See Fresh fruit 
Avocadoca . — See Fresh fruit. 



302 


MODERN SHIP STOWAGE 


Bacon . — The temperature at which bacon is carried depends largely upon the 
25J e - ' er y mil<1 cures are usually carried at a temperature between 25° and 

•*° F - : the mor e hardy varieties between 33“ and 38° F. Cases should be 
stowed fore and aft on athwartship battens, spaced to support the ends of the 
cases. Tiers should be interlayed with 1-inch battens; cases in upper tiers 
should be stowed fairly on cases in the tier below. Bacon should be given 
•*wet stowage" because of its liability to give off drainage. 

Beet, eh Hied .— As fore and hind quarters of chilled beef are hung from hooks 
attached to the deck above, no gratings or deck dunnage are necessary. In 
the tween decks in many ships only one height of beef is hung; but in other 
vessels hind quarters are customarily hung from the hooks attached to the 
overhead rails, and fore quarters are hung at a lower level by means of 
chains. In the lower holds of vessels where there is sufficient space, three or 
even more heights are hung by chains of varying lengths, forequarters usually 
being hung nmidsbip and hindquarters more frequently in the wings. 

The quarters should be packed close enough together to prevent excessive swing- 
ing when the vessel is rolling, but must not be hung so close together as to Interfere 
with the necessary circulation of air. Usually, when the holds and ’tween decks 
have been filled to the square of the hatch, bars are laid across between the 
beams on which to hang the final quarters, thus providing good close stowage. 

In all cases care must be taken to see that sufficient air space is left under- 
neath the beef, and that the quarters are protected from any contact with the 
brine pipes. No chilled beef should be loaded when it is raining, since quarters 
wetted by rain are likely to develop mildew. 

While chilled beef is usually carried at a temperature of 28VC>* to 29 Mi* F.. 
it Is customary for the shipper to state in writing the temperature desired. 
The indicated temperature must then be rigidly adhered to, and should not 
vary more than half a degree in any part of the refrigerated compartments. 
For this reason. It Is usually necessary to keep on hand supplies of warm brine, 
which are circulated through the pipes if there Is danger of the temperature 
falling too low. 

Beef, frozen .— Frozen beef is shipped in bulk in the hard, frozen condition at 
temperatures ranging from 12“ to 15“ F. The quarters are usually wrapped 
in hessian cloth. . . _ . 

Canvas slings should be used for loading frozen meat. Quarters should be 
examined for softness and mold. Meat showing signs of softness should be put 
to one side and later stowed on top directly under the overhead brine pipes. 
Moldy meat should not be accepted. 

Battens of 3- by 3-inch material laid athwart on the ceiling at 9 inch centers 
are customarily used for frozen meat: also vertical battens of 2- by 2-Inch or 
3- by 3-inch material. Battens should be well frozen before cargo Is loaded; 

otherwise the meat will become marked. . 

Quarters of beef are customarily stowed fore and aft on edge If stowed not. 
the air Is prevented from circulating thoroughly. Fore and hind quarters do 
not stow well together, and are therefore usually stowed at different ends of a 

C ° Shanks Should not be permitted to protrude tetween the brine pipes at ends 
and sides of the compartment. If this Is permitted, the pressure of the shanks 
as tliev settle under the weight of the cargo above may strain the pipes. 

Quarters should be stowed to ns high as the stevedores can rench^worklng 
from each end of the compartment toward the square of the hatch. The qunr- 
in wav of the hatch opening should then he covered with a piece of clean 
canvas and a wooden platform should he laid over the canvas on which to 
tend the remaining cargo, this process holng repeated as necessary as he cars 
mounts higher In the compartment. Walking boards should be laid for me 
stevedores to prevent damage to the meat already stowed. . KnHon _ 

Tf n uarters' of beef ore overstowed with other cargo. 3- by 3-Inch battens 
should be laid on top of the beef. In a compartment filled with frowti i b«* 
alone the use of battens between tiers is not necessary, as the Irregular shape 
f.f the nuarters leaves sufficient space for air circulation. 

Buffer— Butter, which is usually shipped in boxes or cases, may be st°we« 

l,e T "os 'in* wh ™h C butlcr , ”*"h I pped are usually ba.lens 

E, ^n a ?^''when^n& h a™^.Xh SiS Should be sepora.ed by 
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means of 46-inch battens. Before overslowing butler with any oilier cargo n tier 

of battens should always be laid on top of ibe boxes. 

Butler is usually treated ns hard-frozen curgo and is carried at 20 l. or 
lower: down lo 10° F., if possible. Boxes should Ik- stowed on battens so 
spaced ns to take both ends of the case. The loading temperature should not 
exceed 30* F., and to avoid claims, butter which has melted prior to delivery 
to the ship should not be accepted. , . , _ 

Calf carcasses.— Call carcasses covered in cloth are shipped In the hard-frozen 
condition. Stowage and temperature should be as for mutton. 

Cheese. — Cheese is carried chiefly in wooden cases and crates, large quantities 
being exported from Argentina, Australia, and New Zealand, as well ns from 
the Netherlands, Italy, and Switzerland. The temperature range at which It is 
commonly carried is from 35* to 40 8 F.. although shippers at times request a 
higher temperature of about 50° F.. and some lines carry cheese at 33* to 33 F. 

Cheese containers should be stowed fore and aft on 3- by 3-Inch athwartship 
battens, so arranged as to support the ends and center of the containers. At 
some ports it is customary to overlay the battens with boards laid fore and 
aft spaced so as to allow air circulation. Cases or crates should not be stowed 
higher than 12 or 13 feet, and Australian crates should not be stowed higher 
than 9 feet. No other cargo should be stowed over cheese. 

When cheese is stowed near the brine pipes. It should be protected against 
injury from the low temperatures In that part of the compartment by means 
of vertical battens over which are nailed boards or hard mats. The latter 
should be arranged so os not to interfere with air circulation. 

When cheese Is carried In a compartment cither immediately above or below 
a compartment containing low-temperature goods. It should be protected against 
the colder air penetrating its own compartment. This Is usually done by cover- 
ing the intervening deck and hatches with dry nonodorous sawdust to a depth 
of 4 to 5 inches, over which is laid a temporary wooden celling. 

It should be remembered that, under certain conditions, cheese gives ofT 
poisonous fumes. When ready to discharge, these fumes should be cleared 
away before men are permitted to enter the compartment. Cheese Is also 
liable to taint, and should not be stowed with other commodities that throw 
off odors. 

Cherries. — See Fresh fruit. 

Cucumbers— See Vegetables, fresh. 

Eggplants . — See Vegetables, fresh. 

Eggs . — Eggs are packed In cases or crates, protected against breakage by 
means of compressed pulp trays molded to fit ends of eggs, wood shavings, fine 
straw, and other cushioning material. They should be stowed in a compartment 
by themselves, since they readily absorb taint from numerous other commodities 
such as fresh fruit, onions, newly sawn wood, and hay. For the same reason, 
eggs should not be stowed in a compartment which has an air-cooling system 
connected with another compartment containing strong-smelling goods. 

Eggs should be handled carefully to avoid breakage, and the cases should 
be stowed fore and aft on the flat, never on edge, on battens spaced to take the 
beads and center partitions of the boxes or crates. Each tier should be inter- 
laid with thin battens or 1-Inch laths. 

The usual temperature range for eggs Is from 33* to 3S # F. or from 35* to 
JS* ^though some shippers at times request a higher temperature of around 

00 F. Eggs stowed near the brine pipes should be protected from injury 
caused by the low temperatures there by means of battens to which are nailed 
boards or hard mats. The latter should be arranged so they will not interfere 
with the air circulation. 

If eggs are stowed In a compartment Immediately above or below a compart- 
ment containing low-temperature cargo, such as frozen beef, precautions must 
be taken to prevent the cold air from the freezing compartment from penetrating 
the higher temperature compartment containing the eggs. Such penetration 
rfl^L n ^n 0 rtal y c^ UCe c he f®“ | P e, * t «re of the warmer compartment, but may also 
c ! , d J ° f m , olst ‘ ,re , on Us metal surfaces. A commonly used practice 

1 ! h V? t T enlng dcck and etches with dry nonodorous sawdGst ton 

Vnn°Lttu ,n A heS ’ °I! r W ? ,ch ,s ,a ' d a temporary wooden floor or Celling 

Egg products . — A number of egg products are shinrv>H fr^n* i_ 

slderable quantities, all of which ore hard f4«naLTare ”s“any carried a, ' 
Iltamen U ^ n S K? a e ng,nB ,h r0m T,',° 15 ‘ F These Products TneJude dried e^ 

53S S ^ 
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used for shipping dried eg g albumen, dried whole eggs, and dried egg yolk- 
while the moist products are commonly packed in tins which are sometimes 
onseo. These containers should all be stowed on 3- by 3-inch battens to take 
the ends of the containers, and each tier should be interlaid with 1-inch battens. 

f ish, frozen.— Frozen fish packed in boxes is shipped in the hard-frozen 
condition and is usually carried at a temperature of 20* F. or lower, although 
some lines handle them at temperatures ranging from 1S° to 26° F. This 
commodity should be stowed in a compartment by itself to avoid tainting other 
goods. It should be dunnaged and stowed in the same manner as bacon. 

Fresh fruit . — (See detailed section on "Fresh fruits" at end of this chapter, 
p. 300.) 

(irapefmit . — See Fresh fruit. 

Grapes — See Fresh fruit. 

Lard. — Lard, under refrigeration, is usually carried at a temperature range 
of from 35° to 40* F.. but is sometimes carried at 33* to 35* F. It is liable 
io taint and should not, therefore, be stowed in a compartment with other goods 
that throw oft' odors. Normally, lard is not shipped in refrigerated space, as 
too cold a temperature shortens its life. Many packers, consequently, prefer 
ordinary stowage, temperature between 50* and GO* F. 

Lima beans.— See Vegetables, fresh. 

Milk, fresh . — Is usually carried at a temperature range of 33° to 40* F., 
although some shippers at times request a higher temperature of about 30* F. 
Milk is subject to taint and should not, therefore, be stowed in a compartment 
with other goods that throw off odors. 

Mutton and lamb . — Mutton and lamb carcasses are shipped in the hard- 
frozen condition from New Zealand, Australia, and Argentina, each carcass 
being wrapped in gauzelike material. The carrying temperature ranges from 
12* to 15* F. Canvas slings should be used for loading. 

Carcasses that are soft or show signs of mold should be rejected. Mold is 
likely to appear first on the throats and necks. The shanks of mutton and lamb 
carcasses in the hard-frozen condition are very brittle and break easily, so 
careful handling is required to prevent injury. 

Battens of 3- by 3-inch material laid athwart on the celling at O lnch centers 
are customarily used for frozen meat. Vertical battens of 2- by 2-Inch or 
3- by 3-inch material are placed over plain surfaces which are not piped over 
and over shaft-tunnel sides. These should be in line with the floor battens to 
permit the freest possible passage to warm air rising from the lloor. It is 
im|>ortant that the dunnage be well frozen before the lower tier of cargo is 

loaded: otherwise this tier will become marked. 

Carcasses should be stowed fore and aft. and back to front, so that they 
fit together. Thev should not be allowed to contact the brine pipes or insula- 
tion and. at ends and sides of the compartment, care must be taken to prevent 
the shanks from protruding between brine pipes. If this is peimittcd, the 
pressure of the shanks os they settle under the weight of the cargo above may 

St L^adinK oTfho floor of a hold must be carefully watched. Cases have oc; 
curred of a tier of lambs being stowed fore and aft against a b > 
stevedores unfamiliar with refrigerated ships, and a lamb laid athwart between 
the battens to keep the ends of the carcasses up level. If this storage had 
not been noticed and corrected by ship’s officers, serious damage would ha>e 

occurred owing to air circulation being impeded. , . . 

If mixed cargo of beef, mutton, lamb, and other frozen goods Is being loaded, 
the mutton and lamb should be stowed in the ’tween-dock spaces because of the r 
ich weight, the heavier goods being stowed In the holds. Mutton s ows at 
nhout 105 to 110 cubic feet to tbe ton. lamb at 120 to l2o cubic feet to the ton. 
nnd frozen beef at 90 to 95 cubic feet to the ton. Mutton and lamb may be 
StowS in thVaime compartment with beef and butter, but lamb, because of its 
fiabiBty* tocrushlnV should not be overstowed with any other cargo Fur her- 
more mutton should not be overstowed with any other cargo except 

Ji “Sad the remaining cargo, this process being repeated ns necessary, as 
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cargo mounts higher in the compartment. Walking boards should be laid for 
the stevedores to prevent damage to the carcasses already stowed. 

Nectarines . — See Fruit, fresh. 

Offal . — Offal includes such animal products as casings, livers, oxtails, hearts, 
and kidneys. They are shipped in both bags and cases — casings usually In kegs, 
casks, or tierces. These products are usually carried in the hard-frozen con- 
dition at temperatures ranging from 10° to 18° F. Bagged offal, small pieces of 
beef, etc., have given rise to considerable trouble at various times, owing largely 
to the fact that the bags sag down between the battens and interfere with air 
circulation. To prevent this, it is advisable to use double battens, one line 
athwart and one fore and aft. The bags should then be laid in the opposite 
direction to the top line of battens. 

It is customary— and to be recommended— to lay battens between every two 
tiers of bogs to allow circulation of air throughout. These battens should be in 
the hold when the cooling takes place before starting to load, as otherwise they 
might damage the bogs. 

Bagged offal should be specially examined for hardness by sticking n pricker 
in the meat. Inspection should also be made for mold, and bags showing 
blood stains should be opened. All moldy goods, ns well as those which are soft, 
should be rejected. 

’Tween-deck stowage is recommended, ns this class of goods does not carry 
well in deep stowage. Furthermore, it is not suitable for overstowage by other 
cargo. If overstowage is necessary, a tier of battens should be laid over the 
bogged goods. 

Quarters of frozen beef and bogs of beef offal arc sometimes stowed in the 
same compnrtraent. When this is done, the quarters are loaded on the celling 
to eliminate the need for double battens, and to save further space, tiers of 
quarters and bags may be stowed alternately. 

Okra .— See Vegetables, fresh. 

Pears . — See Fresh fruit. 

Peaches .— See Fresh fruit. 

Peppers . — See Vegetables, fresh. 

Pineapples .— See Fresh fruit 

Plantains . — See Vegetables, fresh. 

Plums . — See Fresh fruit. 

p * C0rcQSSCS - or frozen pork, are shipped in the hard 
frozen condition in bulk. The carcasses ore wrapped in a cotton material and 
are carried at a temperature range of 10* to 15* F. 

Stowage should be the same as for mutton, which see. If necessary to stow 
lamb and mutton in the same comportment with pig carcesscs. the latter, being 
heavier, should be stowed first to avoid crushing of the lamb or mutton. K 

rr«,° U J trV T? 0U]tT ? J S *i sua ! ly hand,ed ‘ n the hard-frozen condition, packed in 
crates and is carried at a temperature of 20* F. or lower. Crates should be 
stowed fore and aft on battens, laid athwart and suitably spaced Crates in 
tiers above to be stowed fairly on those in the tier below 

/tablufa.— -Rabbits, shipped largely from Australia and New Zealand arc 
packed in the hard frozen condition in open crates, usually two dozen to the 
era e. The carrying temperature Is 10- to 15* F. Crates should be stowed on 
battens, spaced so os to support the crates evenly. It is frequently recommended 

p* e rs«-^h sasssT & w - w 

governing in the Cuban trade are described helow Conditions 

observed in the carriage of fresh v^etables Indicate U,e usual pra <**<** 

&t co jrsri n p srs,b^ p, r d i: r «• — 

season lasting from about November 15 to AnrQ 1 d Pa l S llppln e 

customarily carried under refrigeration with the^ionai JS2ff«2 l 2ft ble8 . are 
which, on account of the very large volume in except i? n °f tomatoes 

^ rt £e c n,f riEera,e * ■>- — asriars 
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iJSnSft; , If c , . 0mal »°. es V* sh ° wing color and are beginning to ripen when 
shipped, it has been the steamship companies* experience that they carry better 

green tomatoe s the steamship companies endeavor to 
maintain a refrigerated temperature of between 50° and 55* P. 

Lima beans, the second most important vegetable from the standpoint of volume 
carried in the Cuban trade, are invariably transported under refrigeration 
at a temperature approximating 40° to 45° F. Shipments of lima beans are 
accepted only after precooling. It has been the steamship companies* experience 
Hint precooled cargo may be stowed closely, allowing air lanes every few feet in 
the upper tiers, while non-precooled cargo should be stowed loosely or with dun- 
nage so arranged as to facilitate the circulation of air between' the packages. 
Every effort should be made, moreover, to keep precooled and non-precooled 
cargo stowed in separate compartments. 

Okra is carried under the same conditions as are lima beans. 

Peppers, eggplants, and cucumbers are customarily accorded refrigerated 
stowage, even though shipments are not always precooled. Temperature for 
these vegetables are maintained at between 40° and 45* F. 


FRESH FRUITS 


Much fresh fruit is carried without refrigeration on short voyages 
such as those from Spain, Palestine, and the Canary Islands to the 
United Kingdom or, m the case of some fruit such as apples, from 
the east coast of the United States to Europe. On the longer routes, 
however, such as those from the United States Pacific coast, New 
Zealand, Australia, Tasmania, and South Africa to the United King- 
dom, and from the east and west coasts of South America to the 
United States and Europe, most fresh fruits can be carried satisfac- 
torily only under refrigeration. 

Fresh fruits are shipped in two conditions — precoolcd and non- 
precooled. With precooled fruit, which has been brought down to a 
relatively low temperature before being loaded, dunnage is usually 
needed chiefly for the purpose of bracing the boxes in place to pre- 
vent them from shifting with the motion of the vessel. With fruit 
that has not been precooled, however, special dunnaging is usually 
employed to provide air lanes and thus permit the circulation of cold 
air throughout the cargo. It is considered important to precool 
grapes, peaches, pears, and plums. Oranges arc sometimes precoolcd, 
and sometimes shipped in the warm condition. 

An interesting discussion of the dunnaging of boxed fruit is con- 
tained in a paper, “Old and New Problems in the Carriage of hood 
Overseas, ** prepared by A. J. M. Smith, of the Low Temperature 
Research Station, Cambridge, England , 10 a part of which follows. 

Most cargoes are kept from contact with the ship's deck, or tank-top, or sides, 
by means of fixed wooden battens. With refrigerated cargoes of boxed fruit, 
the traditional method of stowage also provided horizontal luths. n 

thick between each tier of cases, in order to provide air spaces for ventilutio 
•uid cooling A cursory survey of the problem suggests that vertical spa • 
are likely on the whole, to be more useful than horizontal spaces, at , least 1 b 

1 air K'S 

Jo clrcuinle if a few large air spaces are subsisted for Ihe larger number of 
'"in" the'experi mental hold at the Ditton Laboratory these ideas 


i. Journal of the Society of Chemical Industry. August 30. 1935. 



STOWAGE OF SPECIAL CARGOES 


307 


As applied to a deep hold, the system provides for shafts descending to 
different levels in the cargo, for example, one-third, two-thirds, and the whole 
of the way down, and at each level horizontal dunnage is provided to complete 
the circulation. Cold air falls in some of the shafts, and warm air rises in 
others. The initial circulation is set up accidentally, but once established, It 
is stable and tends to persist 

Apart from any advantage in securing greater uniformity of temperature, 
the system economizes in space, in time for loading and discharge, and in 
material. It substitutes a few separators, which can be used over and over 
again, for the forest of laths, which were a source of embarrassment as well 
as expense, in holds traditionally dunnaged. 

The stowage of fruit in spaces which are cooled by forced air movement is 
a separate problem. Horizontal dunnngc is still employed in ships with hori- 
zontal air flow; but newer ships are more aod more attempting to employ 
vertical air movement, and in these cases the advantage of using dunnage at 
all is problematical. The bulge of the fruit cose itself ensures n considerable 
porosity of the cargo stack. Two years ago a refrigerated cargo of apples 
was carried in the experimental hold, perhaps for the first time in history, 
without any dunnage at all. Moreover, the fruit was packed in cases of the 
lasmanian type, which lends itself to the closest stowage, and special precau- 
tions were taken to minimize the bulge. The distribution of temperature was 
luht as uniform as it had been in dunuaged stacks, cooled by the sain© method, 
in previous seasons. Rather less than two months ago a commercial shipment 
or apples was carried from New Zealand without dunnage. It arrived In good 
condition, and a minor revolution in transport methods seems well on the 
way to accomplishment. 

The carrying temperatures required for different fruits vary con- 
siderably, as is indicated below. It 1ms also been found that fruits 
or the same kind, ns for example, grapefruit, which have been grown 
in different districts, may require different temperatures during the 
ocean voyage. This is apparently due to the different kinds of soil 
and climate in the various growing regions, which produce different 
characteristics in the fruit. The shippers are usually in a position 
to recommend the temperatures whicli experience has shown to be 
most suitable for the particular fruit. 


CITRUS KMUIIS 

Z . e " K> ' w ! Grapefruit.— The requirements for the carriage 

<oas (n TwVir from thc United States Pacific 

coast to United Kingdom and European ports are given in t 

instructions issued by the California Fruit Growers Exchange Eos 

Angeles, [hebruary 2, 1939] which are reprinted below. Thes’e in- 

remdrtonen,!* f “ 8C ne J' al . S uido temperature and other 

lequirements for the carriage of citrus fruits in other trades. 

■■3=r, vzrsssz ;r=*,K ^rsssss, sr 

Prccooling Chambers 

* »! &^ I d, P 4T^,ron a ecd mn Vt , '^ m d 

Uie air be circulated at maximum temperature <5? 40 * p ,i,™ , d .t lrab ,! e ,bl " 
chamber. 1 * 0 ‘ UnCh h ° Ur ° r Whebe ™ Korean 

Air Temperatures Circulating Air Chambers 

B\^(*can^ing A tenjperatifre) 0 Sou?d beTb.S * 39--40- 

talned during the entire voyage ohsprvinc n J!t « as soo ° ® s possible and main- 
into .be Camber. W'hJfSS 
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mn2in a f‘ii llie temperature of incoming air should be adjusted so as to 
maintain this carrying temperature. 

Lemons.— A discharge or return temperature of air from chamber of 46°-47° 
(carrying temperature) should be obtained as soon as possible and maintained 
during the entire voyage, observing a minimum of 41 • F. for air delivery into the 
chamber. After the carrying temperature of 46*-47“ F. has been arrived at, 
the temperature of incoming air should be adjusted so as to maintain this carrying 
temperature. J b 

Grapefruit. — A discharge or return temperature of air from chamber of 52°-53® 
F. (carrying temperature) should be obtained as soon as possible and maintained 
during the eutire voyage, observing a minimum of 47* F. for air delivery into the 
chamber. After the carrying temperature of 52°-53* F. has been arrived at. the 
temperature of incoming air should be adjusted so as to maintain this carrying 
temperature. 

Fan Speeds 


Fans should he operated at full speed during the entire voyage, except that 
after the cargo is cooled uniformly to the carrying temperature the speed of the 
fans may be reduced, providing the difference between the incoming and outgoing 
air Is not over two (2) degrees Fahrenheit. By maintaining a close split between 
incoming and exhaust air it will be easier to maintain the desired relative 
humidity and prevent excessive shrinkage of fruit in parts of the chamber. 

Where agitator fans are used for circulating the air within a still-air cooled 
chamber, they should be operated at full speed during the entire voyage. 


Air Temperatures— StHU Air Chambers 


The air temperatures in the still-air chambers should be the same as mentioned 
above for carrying temperatures in circulating-air chambers for the respective 
fruit, not allowing the air next to boxes stacked closest to coils to go lower thun 
minimum air delivery temperature suggested for circulating air chambers. 
After the air temperatures have been reduced uniformly to the carrying tem- 
peratures, the brine temperature in the coils should be adjusted to maintain 
the proper carrying temperatures. 

Ventilating and Expelling Carbon Dioxide 


For purposes of removal of carbon dioxide and other gases, fresh air should 
be introduced Into the chambers for a period of not less than 20 minutes every 
12 hours, unless equipment is provided for constant introduction of fresh air. 

Where equipment is provided for constant Introduction of fresh air, an amount 
equal to 2 percent (lemons and grapefruit 3 percent) of the total cubic feet 
of stowage space should be introduced Into the chamber per minute. This 
amount of fresh air should be determined through the use of on anemometer, 
which should be a part of the ship’s equipment. Additional fresh air is very 
desirable provided the required temperature and relative humidity can be 

maintained in the chamber. . . , . 

The COi concentration should not be allowed to go above one-tenth of 1 percent. 
Instruments for the determination of CO, should be a part of the ship s equipment. 

Relative Humidity 


The relative humidity in the chambers should be maintained at 82-35 percent. 
Instruments for determining the relative humidity should be a part of the ships 
equipment. 

Reversible Air 


The direction of the air delivery into the chambers should be reversed every 
G hours where means for doing so have been provided. 


Stowage 

Oranges, lemons, and grapefruit should each be stowed in separate chambers 

** •» »-*• "" lh 

the space between bulges parallel to the air movement. 
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Allow full 6-Inch clearance from top box to celling of chamber. 

All delivery and discharge duct openings should be kept free and unobstructed, 
leaving at least a 6-Inch open space in front of openings. 

When citrus boxes are stowed in a still-air chamber which is encircled with 
brine pipes, the boxes should be kept at least 12 inches away from the pipes. 

If the stow should work out so that the top layer of boxes is stowed on the 
flat, it Is important to leave space between those boxes so as not to form a 
“blanket” over the load. 

All boxes should be stowed with the label end turned down when it is found 
necessary to work on top of a layer of boxes. Walking boards should be provided. 

Citrus fruit should be handled as carefully as eggs in loading and discharging, 
as it is easily bruised, which results in decay and pitting. 


Dunnage 


Two pieces of 1- by 2-inch dunnage should be placed between all layers in 
every tier. Dunnage should parallel the direction of the air movement. 

Chambers must be equipped with floor gratings or dunnage on floor sufficient 
to give 4-inch clearance above floor. • 

Lower holds that have permanent battings on the floors that do not conform 
to the size of the citrus boxes must have 1- by 3-inch dunnnge laid across the 
battings to form floor gratings. 

When the chamber contains more than five layers of boxes, a false floor of 1-inch 
boards of uniform thickness and standard lengths should be constructed as follows : 
1- by 8-inch, 1- by 10-inch, or 1- by 12-inch spaced 3 inches apart and sufficiently 
nailed to hold boards in place across 2- by 3-inch dunnage which has been laid 
on every tier. This false floor should be laid on or about the middle layer in 
the chamber to provide a working platform for loading and unloading the upper 
half of the chamber. 


Somewhat different conditions are required by a largo California 
grower-controlled cooperative marketing organization which exports 
citrus fruits to the United Kingdom and Continent, as well as to the 
Netherlands Indies, Straits Settlements, China, and other Far Eastern 
destinations. This organization gives the following description of its 
requirements : 


Our experience in exercising shows that the precooling of the fruit should be 
performed by the steamship companies. We do not care to export citrus that 
has been previously precooled. In other words, we strive to deliver fresh picked 
and packed fruit to the steamer. In this way we not only save the extra cost 
of precooling the fruit and the extra expense in transporting the fruit to the 
steamer, but we feel that our fruit avoids sweating and depreciating which may 
occur to fruit that Is previously precoolcd before delivery to the steamer due to 
fluctuation of temperatures in handling and in transit. 

Our temperatures at which we request refrigeration on the steamer varv of 
course, according to the maturity of the fruit at time of shipping The Spinal 
emperatures for oranges are 36* to 38- ; grapefruit 45*to 50*. and lemons take 
f toaperature as oranges, the reason for this being that they are genernUv 
stowed in the same chamber on the steamer. We have requested temventnna 

Valencia^? 3 ° D ° rangeS Sh ‘ PPed ,n 1116 “els anl 

The steamship companies as a rule furnish ventilated refrieerntlnn Tf 
ever, the steamer Is equipped with still-air refrigeration; we aS for 
lower temperature than those set forth above. All oiwfrult “pr^esSd and^hU 

fntor"^“u n , r ries 8Cra " 0n r * ,UeS ‘ ed ’ h * S 

fMJrSt MET*,? “»e a8 f, *“? 

temperatures varying from 40* to 45« F.. or eli under ventuftlon * U ° D 

temperatures requested by shippers may vary 
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ance with the maturity of the fruit, the length of the voyage, and 
other factors. b ’ 


Oihkr Fruits 


Apples . — Apples are commonly carried at a temperature range of 
about 31 to 33® F.. the customary intake temperature being 31° to 
o'J F., and the discharge temperature 33° to 34° F., although, as in the 
case of some other fruits, different temperatures may be requested, 
owing to the variety of apple, the stage of ripeness when harvested, 
and other factors. Variations of temperature should be avoided, even 
though apples are not influenced by temperature fluctuations to as 
great a degree as are pears and other soft fruits. 

Some apples are precooled before shipment, but under most circum- 
stances apples are shipped in a warm or nonprecooled condition and 
should therefore be ventilated during carriage by placing laths or 
battens between the cases, unless some special consideration appears 
to make this seem unnecessary. (See mention above of New Zealand 
apples shipped without dunnage.) It is considered of the greatest im- 
portance, especially in “grid ships,” to leave vertical air spaces be- 
tween the cases to permit tne cold air to circulate in a vertical direction. 

A bulletin issued by the United States Department of Agriculture, 
Transportation of Apples From the Shenandoah-Cumberland Section 
to Overseas Markets, 11 makes the following observations: 


Apples shipped under refrigeration from points in the Shenandoah-Cumberland 
section via New York to England arrived at destination practically free from 
decay and in the best condition, and apples shipped without refrigeration were 
usually ripe upon arrival at destination, with varying amounts of decay and 
sometimes with internal break down as well. Refrigeration during rail transit 
did not significantly retard the rate of softening. However, in many instances 
there were smaller i»ercentages of decay In barrels refrigerated during rail 
t rfl nsi t 

Fruit refrigerated during rail transit and forwarded under refrigeration 
aboard ship should be stowed by itself, in separate chambers If possible, since 
the data from tests made indicate that a large volume of warm fruit stowed 
In the same chambers causes an undesirable warming up of previously cooled 
fruit immediately after loading aboard ship and prolongs the time ordinarily 
required for the latter to reach a satisfactory carrying temperature. 

Practically all steamship lines loading apples at Pacific coast ports 
use % by 1%-inch dunnage. Several years ago dunnage up to 1 by 
li/, inches was used: but % inch is now the standard. A few lines 
no" longer use any dunnage, but stow apples in the same manner 
as citrus fruit— namely, boxes on end, bulge to bulge, and back to 
back. Board slings or platform slings are now used almost exclu- 
sively when loading apples at Pacific coast ports. This type of 
sling consists of a flat wooden platform and two separators, one 
spreader slipping under each end of the loading board. This permits 
loading of the fruit without any pressure being applied against he 
boxes. Forty boxes to a sling constitutes a standard load of apples. 
Stowage factor on Pacific coast apples approximates 2.2 cubic : feet 
per box, though some large vessels with very big refrigerated holds 


are 


able to reduce stowage to about 1.8 cubic feet 


Avocados . — Avocados are carried chiefly between Cuba and the 
United States. They are invariably earned under refrigeration by 


u Technical Bulletin No. 523. August 1»3C. 
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the large steamship lines aiul shippers are requested lo precool wher- 
ever possible. The outturn of shipments is much better when the 
fruit has been precooled. The carrying temperature is maintained be- 
tween 40° and 45° F. 

Bananas. — The carrj-ing temperature for bananas is usually from 
53° to 55° F., and it must be closely controlled if damage to the 
fruit is to be avoided. Bananas are stowed in bins (see Refrigerated 
Ships, in chapter on Types of Oceangoing Vessels) and, usually, are 
not stowed more than approximately 7 feet high. 

Investigations conducted by the Low Temperature Research Sta- 
tion at Trinidad, B. W. I., indicate that refrigeration of bananas 
should be commenced as soon as possible after loading. As soon as a 
deck has been loaded it should be sealed up by means of efficient 
baffles, the air thoroughly blown out, and refrigeration commenced 
without further delay. It should be the aim of the ship’s refrigera- 
tion staff to deliver cold air at . r >3° F. within 12 hours at the most. 
Injuries caused by bad stowage must be carefully guarded against. 
Initial bruising resulting from tight stowage is small compared with 
the damage arising from loose stowage. Lateral movements of 
loosely stowed fruit— «specially under the weight of superimposed 
bunches— lead to twisting and breaking of finger stalks and rupture 
of cushions, which is soon followed by fungal rotting. Damage 
from lateral movement owing to loose stowage is most likely to occur 
in the early stages of the voyage while the cargo is sagging. 

Under tight stowage, particularly on the lowermost tier, the fruit 
m each bin sags slowly as a composite whole, and greater support is 
given to the stems of the ground tier, with a decided reduction in 
the percentage of so-called slanting stems, which normally weaken 
under the weight of superimposed bunches, bend, and finally break, 

hands 118 * * ° ften SW * n ba<lly wasted sta,ks and damaged first 
Cherries.-- Cherries move in some volume from Chile and Arsen- 
ra n n a 4°of h 35^to 38° S F. teS ' T, ' ey are US " al,y can ' ied at a 'emperature 
Srapefmiit. — See Citrus fruits. 

, ^ a P, e ' 5 vT Grapes a , r ? L sh lP pe i in considerable quantities from Cali- 
forma to Europe and the I ar East, and from Argentina and Chile to 
the United States California grapes are packed in sawdust in W 

3X° S to32° U F S ’ Air rirrni “ t " d ‘i “S? 11 * carried al a temperature^ 
.A,, ‘° 3 f . *: A,r circulation should be reversed every 6 hours if nos- 
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Chilean grapcs are 
Leman*.— See Citrus fruits. 
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are brought north at a temperature of 33° F., and Chilean nectarines 
are earned at a temperature range of 35° to 38° F. 

Oranges . — See Citrus fruits. 

Peach es . — Peaches move in considerable volume from California to 
various destinations, from Argentina and Chile to the United States, 
om South Africa to the United Kingdom and European ports. 

The California fruit is handled at a temperature of 31° to 32° F., and, 
to carry well, must be sound and well matured for sugar content but 
not overripe. Argentine peaches are carried north-bound at 33° F.. 
and Chilean peaches at a temperature range of 35° to 38° F. Strip 
dunnaging about % inch square is used for the Argentine fruit, and 
is laid so that it runs in the same direction as the air flow in the 
compartment. 

Pears . — Pacific Coast pears are usually carried at a temperature 
of 30*4° to 3 II 0 0 or slightly higher, the customary intake tempera- 
ture being 29° to 30° F., the discharge temperature 31° to 32° F. The 
Pacific-European Conference regulations require initial icing or pre- 
cooling. designed to deliver pears at shipside at a core temperature not 
exceeding 45° F. The stowage factor on Pacific coast pears approxi- 
mates 2 cubic feet per box ; but some large vessels with very big re- 
frigerated holds are able to reduce stowage to about 1.6 cubic feet. 
Dunnaging is the same as for Pacific coast apples. Pears and tipples 
are stowed separately, as the former are precooled and the latter are 
shipped in the warm condition. At times, on short voyages, as from 
California to Hawaii, pears that have been picked while fairly green 
are given ’tween-deck stowage, well dunnagea to allow free ventilation. 

Argentine pears are carried north-bound to the United States at a 
temperature of 31° F. Strip dunnage about % inch square is used, 
running in the same direction as the air flow in the compartment. 

Pineapples . — Steamship companies carrying pineapples from Cuba 
to the United States advise that the fruit is carried in accordance with 
the wishes of the shippers, some of whom prefer refrigeration and 
others ventilated stowage. The early pineapples, when very green, 
appear to carry very well under ventilation, but toward the end of 
the shipping season when the fruit is ripening fast, refrigeration ap- 
pears to be desirable. The shipping season from Cuba lasts from 
about May 15 to July 1 each year, and the temperature at which the 
fruit is carried ranges from 50° to 55° F. 

South African pineapples being shipped to the United Kingdom 
were originally carried at 34°-36° F. or 38°-42° F., depending on the 
nature of the other fruit in the hold, but continued experiments showed 
that the higher temperature of 45° should lead to a considerable im- 
provement in the condition of the fruit on arrival, and this temperature 
is now reported to be the customary one in this trade. 

Plantains . — Considerable quantities of plantains are carried from 
Cuba to the United States. The regular lines serving this trade report 
that they invariably carry plantains under refrigeration, at a tempera- 
ture range of 50°-55° F. 

Plums . — California plums are handled like grapes at a carrying 
temperature of 31° to 32° F., although slightly higher temperatures 
are sometimes requested, depending on the variety or maturity of the 
fruit, the length of the voyage, etc. The fresh prune types do not carry 
well on voyages lasting more than 15 days. Chilean plums are 
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brought to the United States under refrigeration at a temperature 
range of 35° to 38° F. Argentine plums are carried at 33° F. and are 
dunnaged with strip dunnage running in the same direction as the 
air flow in the compartment. 


LOADING AND UNLOADING 

The following suggestive comments on methods of handling fresh 
fruits in loading and unloading are taken from the bulletin, “A study 
of the Shipment of Fresh Fruits and Vegetables to the Far East.’* 13 

There should be no need to emphasize the necessity of careful handling of 
fruit boxes. It is evident that if the thin tops and bottoms of fruit boxes are 
subjected to pressure or rough handling, breakage of the container or bruising 
and crushing of the fruit or shattering from the stems will result. Even with 
strong containers, careless handling after a long carriage will Invariably dam- 
age the contents of fruit and vegetable boxes. Yet the writer frequently ob- 
served at each of the ports visited in the Orient unpardonably rough handling 
of fruit by raeu whose interest and experience should have led them to exer- 
cise precaution. 

During the loading and unloading, careful attention must be given to the 
manner in which fruits and vegetables are gotten on and off the ship. For fruit 
In boxes or crates, tray, rather than rope or wire, slings should be used for lift- 
ing the cargo in and out of the hatches. The '•aeroplane'* sling has come Into 
use, and appears to be a good type, holding the boxes securely and yet not 
chafing or breaking them, or injuring the fruit with the ropes. The aeroplane 
sling consists of a rectangular platform fitted with ropes, passing from each 
corner through rings in the ends of spreaders to the hook on the tackle cable. 
Ibe spreaders are comparable to 6-Inch angle irou, the length of a box of fruit, 
placed over the side edges of the top box at each end to prevent the ropes from’ 
cutting into the boxes and to take the lateral strain. Nets extend from the 
spreaders to the floor of the platform at the two ends and ropes across the 
two sides. 

.JV® iy >sslb, « lh , n , t slln S? can »>e used for grapes in kegs packed with sawdust, 
but the kegs should certainly not be dumped or rolled out by lifting one side of 
i^ C ,i.i ng holsl,n 6 c «ble P»lling it from under. The sling should 

L d JS n w ° d i f n< £ ess ? ry ni ? d T ach keK ,lf,cd out ond carefully placed on 
the dock before the sling is again hoisted to be returned to the hold. 

S ,^ u,d bc ? ,a S ed ln the squarc of the bntcb upon which to 

mcn should bc used ,0 ,cssou possib,c 

Im'ST h con '; e 5' or V° carr r ,he car e° on board and from the 
IS, 1 * > , the P ort °* the chamber where stowage is under way would lessen the 

and crn,es should be of f- 

. ®lir„ Shi ^ COmpan . ieS J ^ OSe y essels brin s fruit under refrigeration 
to cold northern ports during the winter months usually make provi- 
s on for preventing the fruit from being frozen after it has been dis- 
charged onto the pier and is waiting to be picked up by the consignee 
The usua 1 practice is to cover the fruit w,th canvas tehts tlie^ntS 

of which are warmed by suitable heating devices. ors 
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closing of the chamber and the introduction of cargo at different times may tend 
to favor precipitation of moisture upon the cargo, and this "sweating" may result 
in damage. In loading the refrigerated holds of vessels, the fruit should be 
stored rapidly and in such a manner as to: (1) get as much fruit as possible 
in the space; (2) permit circulation of air around the fruit to cool it quickly 
to the desired temperature; (3) permit the ventilntion necessary to remove gases 
given off by the fruit and to introduce oxygen; (4) arrange the containers 
firmly so that they will not be dislodged and thrown about by the motion of the 
ship in heavy seas; (5) allow ready discharge at the port of destination. Cool- 
ing air should be delivered over the top of the fruit, and suction should be accom- 
plished by a wide trunk around the sides of the hold. 

Before loading a refrigerated cargo, the heat should be removed from the air 
in the holds, from the insulation, and preferably from the cargo itself, by pre- 
cooling. The greater the difference in temperature between the hot and cold 
sides of the insulation, the greater will be the amount of heat that will flow 



^ re 68— Stowing fresh fruit In a refrigerated compartme 
pile where fruit la stowed without rehandling. Note 
burlap-covered battens leaving air apace and protecting fn 


compartment. Entire tray la moved directly 
ling. Note froat-covered pipea at left, alao 
Meeting fruit from contact with brine pipea. 


through the Insulation. It is necessary under certain methods of construction 
therefore, to provide means of allowing the heat to be carried off. This pia> 1 e 
done bv forming vertical air channels on the sides and bulkheads b> carg 
hattens or at least 2 by 2 inch timber, securely fastened. 

All air channels should be kept free, and no refrigerated produce should be 
stowed In direct contact with the insulation, since If the air channels are not 
maintained the heat or cold, as the case may be. passing through tbe ,n sulatlon 
would be more likely to be transmitted to the produce, and possible duinag 

HI S£3SW3ss5£K£33| 

nobble damage when the vessel Is laboring in a heavy seaway It appeara ad 
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side, and bulkhead grids. Suitable dunnage should be used to allow free air 
circulation; other methods, such as wider stacking, cut down on the carrying 
capacity of the vessel and increase the possibility of broken boxes resulting from 
shifting of the cargo. .... » ... 

When possible, the cargo should be stowed at the some height throughout tne 
hold, rather than close to the ceiling at one end or side and only halfway to the 
ceiling throughout the remainder of the hold. If the latter method of stowage 
is practiced, the air tends to be shunted around the high stacks and through the 
low stocks where the resistance is less. As a result, the center of the high stack, 
which needs more air, receives less. This is especially true if the air enters from 
the bottom of the hold. 

In the stowage of n mixed refrigeration cargo the following points are 
considered: (1) Stability and trim of the vessel; (2) rotation of loading and 
discharge ports; (3) nature of produce: (-1) temperature of cargo to be main- 
tained; and (5) ventilation required. In the stowage of the fruit cargo with 
respect to possible temperature differences existing in the same compartment, 
grapes, especially those packed In sawdust in kegs, or chests, can he with 
greatest safety placed in the cooler positions, where the temperature may 
vary from 30* to 32* F. On the other hand, oranges, lemons, grapefruit, 
avocados, and potatoes should be stowed in the positions where the tem|H*ra- 
hire may vary from 38* to 40* F.. somewhat higher than the average in the 
compartment; otherwise physiological difficulties may develop. Other com- 
modities can be placed where the temperature may vary from 32* to 34* F. 
Such differences are likely to exist in different positions of stowage in many 
mnrlne refrigerated compartments and to be recognized by the ship's engineer. 

Where there are marked differences In the rate of air movement, kegs and 
chests of grapes might withstand an excessive movement of air that would 
result in wilting of such commodities as celery, cauliflower, nnd lettuce (unless 
the latter was packed in veneer boxes with fine sawdust, in which case the 
excessive air movement may be beneficial). Apples and pears are benefited 
by n moderate air movement in contrast with stagnant air, because air circula- 
tion opposes the development of scald. Excessively rapid air movement, how- 
ever. may result In undue loss of water with consequent wilting nnd shriveling. 

Because of the fact that most fruit boxes nrc constructed with lighter mate- 
rial in the sides than in the ends, it has been found preferable to stow apples, 
pears, oranges, and grapefruit on end with bulge to bulge and back to back. 
In this manner there Is more freedom for circulation of air. 



CHAPTER X 

COMMODITIES AND THEIR STOWAGE 


The commodities described in this chapter, and for which in most 
instances stowage directions are given, are generally carried in rela- 
tively small lots as part of a “general cargo.” Most of the major 
commercial products which make up the assorted cargoes loaded at 
the ports of the Orient, Australia, and New Zealand, the Near East, 
the various coasts of Africa, South and Central America, the West 
Indies, etc., are listed below. 

In most cases the nature of the commodity is described so that 
the ship’s officer or other person in charge of loading or stowage may 
know if, for example, it is odorous and therefore possibly injurious 
to other cargo; if it is delicate and consequently subject to tainting 
damage ; or if in any other respect it possesses properties which dictate 
a certain type of stowage. . . 

It must* always be remembered, however, that stowage is subject 
to many varying factors, such as the size and type of vessel, the 
length iind nature of the intended voyage, and the kind of packing 
employed. The stowage directions given in the following section 
should therefore be applied with due regard to the characteristics 
of the vessel being loaded, the nature of its voyage, and other related 
factors which may have a bearing on the stowage of the various 
classes of cargo offered and their safe carriage to destination. 

Abaca fiber .— Manila hemp, shipped from the Philippine Islands 
and Netherlands Indies. A dry, clean cargo, with no objectionable 
qualities, but must be kept clear of oils greases, etc., as it is ■ Uabto 
to spontaneous combustion if it has been in contact with these 

"SSSSJRSE'tI. Ml » M.fcr inky .nd ih. 

animal is used as a foodstuff in the Orient. No special stowage 
required. 

Acacia gum ( Gum arabic ).— See bums. n Goods 

Acetaldehyde.— An inflammable liquid. Sec ® an KJ®“n«~*rre,s 
Acetate of lime .- A salt of acetic acid, usually shipped in barrels 

"fe SZTcZSSmXT Dnn™... Good,. A-fc 

nchl stowed in the lower hold with unprotected steel, according to 
the* Boar? of Underwriters of New York, has in many cases caused 

See dangerous Goods. 

ItlfeaS; 4T.5SC? & » s 

1 1 srniUy* packed" in Ssks in a moist state and should be stowed as wet 

goods subject to leakage. 

Acids .— See under respective names. 

316 



COMMODITIES AND THEIR STOWAGE 


317 


Bajra ( barjari , bajuiy, etc.). — A variety of millet seed shipped 
from European and Mediterranean countries. Stowage as for leaves. 

Acrolein. — Poisonous. See Dangerous Goods. 

Acrylonitrile. — An inflammable liquid. See Dangerous Goods. 

Agar (agar-agar) . — A vegetable gelatine obtained from a seaweed 
and shipped largely from Japan. It is used medicinally and for 
other purposes. Usually packed in bales which as a rule should be 
stowed in a separate block because of the gummy nature of the 
commodity. Do not stow near tea. 

Agave. — See Fibers. 

Agricultural machinery. — Is usually packed partly in boxes, partly 
in crates, and some parts, such as wheels, shafts, and spouts, are 
usually shipped without packing. Because of their irregular shapes, 
weights, and sizes, these goods require special attention when being 
stowed to protect them against damage. 

Air, compressed. — A compressed gas. See Dangerous Goods. 

Ajinomoto. — A seasoning powder made from the glutinous part of 
wheat and used in China and Japan like salt. It is shipped from 
those countries in tins and bottles packed in cases. Should be given 
dry stowage as for foodstuffs. 

Ajowan. — An aromatic Indian seed which is the source of ajowan 
oil and thymol, used medicinally. It is packed in bags and should 
be given stowage as for seeds. 

Alabaster. — A form of gypsum exported from Spain, Italy, and 
elsewhere. Should not be stowed near goods liable to bo damaged 
by moisture, and should be kept well away from oils which might 
stain it. 

Albin. — A flaky mineral somewhat similar to mica, usually shipped 
in cases. Requires no special stowage, but must be protected from 
salt water. 

Albumen. — A substance prepared from eggs and other materials 
and used for many purposes, such as fixing colors, etc. Shipped 
largely from China in both moist and dry conditions. The moist 
product is usually packed in tins in wooden cases and should be 
treated as wet cargo. It is sometimes shipped as frozen cargo and 
must then be carried in a refrigerated space. Dried albumen is 
frequently packed in tin-lined cases and is usually carried in refriger- 

her ty i pe ? °, f albu ™ n are P^ked in bags and casks 

Alcohols^- Many alcohols are inflammable, combustible, or poison- 
ous. bee Dangerous Goods. 1 

^/a — The Arabic name for esparto grass, which see. 

Alanlnhn ^ k 0 aS i ucorne , se , ed - Stowage ns for seeds. 

Alga/ oba— The Spanish name for carob beans, which see. 

Alhenna. — See Henna. 

Alizarin.— An orange-red powder used in dyeing. Stow awav 
^Tutator'lk L° r a T.f leS li » le - , ° dan >ase from siftage. Y 

int^bnn^r S sWns rom MeS ' C ° and ° t1ler c ° untries ' usu °% 

befcr^b^rZ n n 'SFSJZS 

SSfi Jamaica, y Mex,co e , anf feak. 
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Allyl alcohol. — Poisonous. See Dangerous Goods. 

Almonds,! — Shipped from Spain, Italy, Morocco, Greece, China, 
and other countries, packed in bags, bales, barrels, and boxes. Dry 
fine cargo which should be well dunnaged and protected from 
moisture and taint. 

Almond oil. — Shipped chiefly from the United Kingdom, France, 
and Italy. See Vegetable oils. 

Aloes. — Shipped from Barbados, Venezuela, west coast of India, 
Saudi Arabia, Aden, Socotra, South Africa, and elsewhere. A vege- 
table product with a very bitter taste, used medicinally. Usually 
packed in boxes, but sometimes in bags or mats. Stow away from 
dry and delicate goods. 

Althea or marshmallow root, also leaves and flowers. — These are 
exported chiefly from European countries and are used medicinally. 
Stowage as for leaves. 

Alum. — A mineral salt used medicinally and for dyeing. Shipped 
from Asia Minor, Italy, China, and elsewhere, variously packed in 
barrels, baskets, kegs, and wooden boxes. Do not stow with dry or 
other cargo liable to damage from moisture, since alum readily 
absorbs and gives off moisture as temperature conditions change. 

Aluminum nitrate.— An oxidizing material. See Dangerous Goods. 

Aluminum ore or bauxite. — Shipped from British Guiana, Surinam, 
Yugoslavia, Greece, France, and elsewhere, either in bulk or in bags. 
Condition of bags should be noted and bags should be rejected if 
torn or otherwise liable to cause claims. See Ores in chapter on 
Stowage of Special Cargoes. .... , . * 

Amber. — A hard resinous substance used in the manufacture of 
beads and other products. Shipped chiefly from the Baltic coun- 
t l ies. Stow as valuable cargo in a locked compartment. . . 

Amboy na wood.— A valuable wood found on the •slandofAm- 
boyna in the Netherlands Indies Requires no special s but 
should be kept dry. Unless stipulated otherwise in the bill of lading, 
it can be used for dunnaging fine dry cargo. 

I mmonium arsenate.— Poisonous. See Dangerous Goods. 

Ammonium bichromate.— An oxidizing material. See Dangerous 

^Ammonium chloride. — See Sal-ammoniac. Dangerous 

Ammonium nitrate.— An oxidizing material. See Dangerous 

G °2tnoni um perchlorate.- An oxidizing material. Sec Dangerous 
G °Atmoniu m permanganate.- An oxidizing material. See Danger- 
^Ammonium pichrate, v*t- An inflammable solid. See Dangerous 

duced ammonia gas. 
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Ammwnition. — Dangerous explosives. See Dangerous Goods. 

Ampalagua skins. — -Exported from Argentina, usually in bales. See 
Furs, also Skins. 

Amyl acetate. — An inflammable liquid. See Dangerous Goods. 

Amyl rutrate.— An inflammable liquid. See Dangerous Goods. 

Angelica, seeds and roots. — An herb used medicinally. Shipped 
chiefly from Germany, Belgium, and United Kingdom. Requires dry 
stowage. 

Angora hair. — See Hair, animal. 

Angosta bark. — See Barts. 

Anhydrous ammonia. — A compressed gas. See Dangerous Goods. 

Aniline oil. — A noisonous article, which will contaminate foodstuffs 
and damage textiles. Stow away from heated surfaces and from 
crow’s quarters, also from bleaching powder, since the mixture of the 
gases or these two substances is dangerous. See Dangerous Goods. 

Anime or animi. — A hard gum, also known as African copal. Usu- 
ally packed in wooden boxes. Must be stowed in a cool place, well 
removed from boiler room and from goods liable to heat or give off 
moisture, such as areca nuts, jelatong, and gnmbier. 

Anise oil. — An essential oil shipped from China, French Indochina, 
Japan, United Kingdom, and elsewhere. See Essential oils. 

Aniseed. — The seeds of the anise herb ; very light in weight. Shipped 
from Spain, Syria. China, Mexico, Bulgarin, and elsewhere. They are 
carried in bags and should be stowed in a dry place away from other 
goods that might be damaged by the odor. 

Aniseed oil. — The oil extracted from aniseeds; shipped chiefly from 
Spain, Malta, and India. Stowage as for Essential oils. 

Annatto (arnotto).— The pulp enclosing the seeds of the a mot to 
tree, from which a yellowish-red dye is made. Used for dyeing pur- 
poses and for coloring butter, cheese, and varnish, and shipped in bags 
and casks from Brazil, the Guianas, Jamaica, Ecuador, Dominican 
Republic, India, British Malaya, and elsewhere. If in casks, pickled, 
it should be treated as moist cargo. Annatto is odorous and should 
be stowed away from foodstuffs and other delicate cargo. 

Antifreeze compounds.— May be inflammable or combustible liquids. 
See Dangerous Goods. 

Antimony ore.— A very black ore. shipped chiefly from Honduras, 
Peru, Chile, and Mexico. If carried in bags, the bags should be care- 
fully examined to see that they are neither full of holes nor perished as 
is frequently the case. Requires careful stowage in order to avoid 
contaminating other commodities by sifting. No odor. 

Antimony compounds.— These are poisonous and should be stowed 
well away from foodstuffs and the like. 

Goods*”"” 1 ^ pentachloride . — A corrosive liquid. See Dangerous 

sl ! i PP ed ., in .ordinary cargo space, apples require 

f ul •? nd ,* h ° r0Ug ]f yentjlation. For this reason they should not 

Refrigerated 6 (Cargoes. “ ** ™ ^ Se6 Fresh Fruits - aI *° 

Shipped in bags and cases from China, Japan 

S ' ■ tow ? ge aw *y fron ? moist, oily, or odorous goods ’ 

Arabv gum (Acacia, gum) .-See Gums/ *' g0 ° dS - 

Arachvdcs. — See Ground nuts. 
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Arachis oil. — The oil obtained from arachides or monkeynuts. 
Shipped in barrels, and leakage should be guarded against. 

Archil. — See Orchella. 

Areca leaves. — Shipped from Brazil, India, and elsewhere. See 
Leaves. 

Areca nuts. — The “betel nut” of the Far East, Like many other 
nuts, these are liable to heat and should consequently be stowed well 
away from the boiler room, should be kept clear of all cargo likely 
to be harmed by the heat generated, and should be kept thoroughly 
ventilated. It is usually recommended that, on long passages, the 
hatches should be kept uncovered as much as possible. Damp or wet 
bags should be rejected, as damage is practically inevitable if the nuts 
are shipped in a damp condition. See Nuts. 

Argol. — This is crude cream-of-tartar, an acid substance deposited 
from grape juice during fermentation and from wine lees, and is used 
in dyeing and for the manufacture of baking powder, and other prod- 
ucts. It is shipped from Spain, France, Italy, Algeria, Argentina, 
and elsewhere. Usually packed in bags or kegs ana should be given 
stowage as for foodstuffs. 

Argon. — A compressed gas. See Dangerous Goods. 

Ariranha skins. — These are shipped in bales, chiefly from Brazil. 
See Skins, also Furs. 

Arrack. — A spirituous liquor distilled in many parts of the Par 
East from rice, sugar, and palm juices, and principally shipped from 
Batavia, Java. Special stowage, as for alcoholic liquors, and constant 
attention during loading to prevent pilferage. Leakage may be 

considerable. , . , 

Arrowroot and arrowroot starch.— A. starchy food product, shipped 
chiefly from the West Indies, South America, and Ceylon. It is a 
delicate product and absorbs moisture very readily, onouia Do 
stowed in a dry place and away from other cargo that is odorous or 
likely to give off moisture. 

Arsenate of lead. — See Lead arsenate. 

Arsenic acid.-A poisonous article. See Dangerous Goods. If 
stowed underdeck, should be well away from foodstuffs. If 
packages are damaged and leakage occurs, the compartment should 
be thoroughly cleaned before loading other cargo, particulaily gran 

or other foodstuffs. *« ...» » • 

Arsenical compounds.— Such as arsenic bromide and arsenic chlo- 
ride are poisonous. See Dangerous Goods. 

Asefetida.— Shipped from fran, India, and other Eastern countries. 
A gum-resin with a nauseating smell, which frequentlv remains for 
some time after the cargo has been discharged Shou d not lie 
stowed anywhere near foodstuffs or other cargo that would be affected 
by the smell, and. if possible, should be given separate stowage such 

aS X^if°°- S ^' n bcn clean, crude asbestos has no 

nnd reouircs no special stowage. It is shipped chiefly from Soutn 
and East Africa, and Canada. Manufactured asbestos P r0(luc f® * * 
shipped in many forms, such as cement in double bags, and asbestos 
i ack nc in ba% bales, rolls, and boxes. When shipped as millboards 
L shelts pacid in. crates,’ these should be stowed on edge in top 
stowage with no weight above. 
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Asphalt. — A semihazardous article. See Dangerous Goods. Crude 
asphalt is shipped chiefly from Trinidad but also from Venezuela, 
Peru, and Cuba. It is carried both in bulk and in metal drums and 
wooden barrels. When carried in bulk, the holds are usually lined 
to prevent the asphalt from adhering to frames and side plating. 
The lining and other parts with which the asphalt may come in con " 
tact are sometimes smeared over with mud or soft clay. Whitewash 
has also been used, but it is not as effective for preventing the aspha t 
from adhering. Precautions should be taken to prevent the asphalt 
from leaking down into the bilges. With bulk cargoes shifting 
boards are considered necessary. • 

Asphalt barrels and drums usually have open heads, and should 
be stowed on end. Packed in this way it is frequently carried on 
deck, but if stowed underdeck it should be placed in a cool place 
and separate from cargo that might be injured by its smell. It is 
advisable to put loose dunnage between the barrels or drums to pre- 
vent their damaging one another. 

Attar of roses. — One of the most valuable essential oils used in 
perfumery. Shipped from Bulgaria, Turkey, Italy, United King- 
dom, France, and elsewhere. It is frequently stowed in the ship’s 
strong room to avoid theft. See Essential oils. 

Automobiles. — When automobiles are driven alongside for ship- 
ment. the fuel tanks and lubricating oil cups, etc., should be thor- 
oughly emptied of their contents and tank plugs firmly screwed in 
position. Many fires in compartments containing automobiles have 
resulted from neglect of this precaution. Special slings with spread- 
ers should be usea for slinging unboxed automobiles, and they should 
be landed on thin dunnage and the whole body securely laslied. 

Automobiles should be moved by rolling by hand. Before putting 
them in the hold, put them in low gear or reverse and pull up the 
hand brake to make them immobile. The wheels should not be 
placed against sharp edges which might cut the tires. Lashings 
should be put on the axles, not on the body or chassis where they 
might injure the springs. 

Awabi. — The Japanese name for abalone. 

Babassu nuts.— A nut shipped in large quantities from Brazil, 
yields a valuable oil used in the manufacture of soaps. See Nuts. 

Babassu-nut oil. — The oil extracted from the babassu nut. See 
Vegetable oils. 

Badger hair.— Shipped in cases from U. S. S. R., and elsewhere. 
bee Hair, animal. 

Baton— Should be stowed in a cool, dry place and if shipped 
packed in salt, in cases, it should not be stowed over dry goods, as 
the salt will sometimes absorb moisture, leak out, and damage other 
cargo. Frequently shipped in refrigerated space. 

Bagging. —See Burlap. 

° f ” u « "0 

ch^^^% DCe ^T lar 10 ru ^er, obtained from trees found 
chiefly in northern South America. Should be stowed in a dry, cool 
place, well away from moist articles. y ’ C001 

Balsawood.— Shipped in bundles, chiefly from Ecuador. A. verv 
dry and light cargo. Must be stowed away from moisture, under 7 
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deck. Do not overstow with heavy pieces that will mark the wood. 

Balsam *. — These are plant exudations or resins and are used 
medicinally. The most important are balsam of tolu, balsam of Peru. 
Canada balsam or Canada turpentine, balsam copivi (or copaiba), 
benzoin, or gum benjamin, jalap, castoreum, gurjun, Palembang ben- 
zoin, storax. etc. These are frequently shipped as liquids, but if the 
essential oil has been evaporated, they are shipped as solid resins. 
Castoreum, balsam of Peru, storax, and benzoin are usually shipped 
as the resin, while balsam copivi, Canada balsam, and gurjun, are 
nearly always shipped as liquid balsam in kegs, barrels, drums, or 
tins. The liquids should be treated as wet cargo. Some of the 
balsams, such as balsam copivi, have a very offensive odor and should 
be stowed entirely clear of foodstuffs and crew’s quarters, as in a 
poop space or peak. 

Bambarra . — A ground nut shipped from East Africa and Zanzi- 
bar. See Ground nuts. 

Bamboo . — The stems of the bamboo plant, shipped in bundles. 
They should not be stowed under heavy cargo as they are easily spht. 

Banana vowder . — A dry powder made from bananas and used 
in making beverages. Shipped in bags from Honduras, Ecuador, and 
elsewhere, and should be given good dry stowage as for delicate 
foodstuffs, susceptible to tainting. 

Bananas— See Fresh Fruit and Refrigerated Cargoes in chapter 
IX, Stowage of Special Cargoes. 

Barbasco root . — See Cube root. 

Barbed wire— See Wire, barbed. 

Barium compounds .— Barium chlorate, barium nitrate, barium 
perchlorate, and barium peroxide are classed either as inflammable 
solids or oxidizing materials. See Dangerous Goods. 

Barium cj/anide . — A poisonous article. See Dangerous Goods. 

Barjari . — See Bajra. t ... 

Barks . — Many different kinds of bark are carried in oversea com- 
merce Thev are used chiefly for medicinal and tanning purposes. 
The more important barks are mentioned in tins section under their 
own names. They are shipped in bales bags, and sometimes hot- 
heads. and when in bales and bags should bo given careful handling 
since many are valuable commodities. Barks should be stowed awav 
from oily, odorous, or moist goods to prevent their being tainted, 
and should be stowed in a dry part of the ship away from tlio machin- 
ery spaces. When free from odor or insects they may be s owed 
with fine goods: but barks that are odorous should be stowed i well 
••way from foodstuffs and other delicate cargo. All barks should be 
irotected from salt water, and hemlock bark, in particular, should 
ie well protected from rain or wet, as it is easily damaged. All 
barks are light cargo, stowing at from 00 to 200 cubic feet per ton, 
and should not be stowed beneath heavy goods. 

ISrfrc-A heavy, u™'a" lv white barium sulfate. Usually 
shipped in bags, and exported from Cuba, the Netherlands, Italy, 

° w/l-T i lo e Sd"'leather?^u.lly shipped in bales or trusses. 
Requires no special stowage, except that it should be kept dry. 
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Batteries, electric storage, wet.— Contain corrosive liquid. See Dan- 
gerous Goods. 

Bauxite. — See Aluminum ore. . , _ 

Bayberry wax. — Shipped from Colombia and elsewhere in bags. 

See Waxes. • • j 

Beans. — Nearly every type of bean is likely to heat and, if shipped 
in a damp condition, to ferment and deteriorate. Beans should be 
well dunnaged or matted and given dry stowage away from goods, 
such as oils and turpentine, which might damage them by taint. Bean 
cake, similar to oil cake, should be well dunnaged and given dry 
stowage and stowed away from cargo that might cause tainting dam- 
age. Bean cake should not be stowed on newly sawn lumber, bee 

Oil cake. . . _ # _ r , . T 

Bean 0 #.— This commodity is shipped from Manchuria, Japan, 
China, and a number of other regions, sometimes in bulk, when it 
is carried in deep tanks fitted for this purpose, and sometimes in 
barrels, cases, and tins. There is likely to be considerable leakage 
and this should be guarded against in selecting the place for stowage. 

Beche-de-mer (T repang). —A species of sea slug caught chiefly 
off the East Australian and New Guinea coasts and shipped in con- 
siderable quantities to China where they arc a favorite article of diet. 
Usually packed in bags or bales. Should be given dry stowage and, 
if possible, kept away from cargo likely to be damaged by the bcche- 
de-mer’s disagreeable odor. 

Beef. — Pickled salt beef is usually packed in casks and should be 
treated as wet cargo, liable to leakage. Stow well away from dry 
cargo and from odorous goods. Beef is now largely carried in a 
frozen or chilled condition. See Refrigerated Cargoes. 

Beef casings. — These have a tendency to sweat and should not bo 
stowed next to foodstuffs, such as flour or other susceptible goods. 

Beer. — See Alcoholic Liquors, chapter IX. 

Beeswax. — Shipped from Haiti, Guatemala, Chile, Spain, and else- 
where. Stow in a dry place and away from boilers. No odor. Bees- 
wax melts at about 145°F. 

Belladonna leaves. — The dried leaves of a poisonous herb, the deadly 
nightshade. Shipped in bales, chiefly from U. S. S. R., Yugoslavia, 
Italy, and Belgium. See Leaves. 

Benzaldehyde. — A combustible liquid. See Dangerous Goods. 

Benne ( Benni seeds). — Sesame seeds, which see. 

Benzene.— An inflammable liquid. See Dangerous Goods. 

Benzine. — An inflammable liquid. See Dangerous Goods, also 
Petroleum products, in chapter IX, Stowage of Special Cargoes. 

Benzoin ( gum benjamin). — A gum resin used in making benzoic 
acid, incense, etc. Stow in a cool dry place. See Gums. 

Benzol. — See Benzene. 

Benzoyl chloride. — A corrosive liquid. See Dangerous Goods. 

Benzoyl peroxide.— Inflammable. See Dangerous Goods. 

Benzyl chloride.— A corrosive liquid. See Dangerous Goods. 

essential oil shipped chiefly from Italy, 
France, and the United Kingdom. See Essential oils. 

usfd h ?F d silver-white metallic element, 

l5u^d m Soutite. ^ m b8gS ’ fr ° m Ar 6 entina ' 
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Betel nuts. — Another name for Areca nuts, which see. 

Bicarbonate of soda. — See Soda. 

Billets. — Steel billets should be kept clean and well away from oil, 
as there have been cases in which billets have been ruined for making 
tinplate, owing to contact with oils. See also Iron and steel. 

Binder twine. — See Twine. 

Biscuits. — Provide dry stowage, well away from other cargo which 
might damage the biscuits by taint. 

Bismuth ore. — A reddish-white ore used for making alloys. Shipped 
in bags principally from Peru. Requires ordinary stowage in a dry 
place. 

Bismuth , refined. — Usually shipped in bar form in cases. Requires 
dry stowage. 

Bi.ra-trer bark. — The bark of the hixa or arnotto tree, which yields 
a yellowish-red dyestuff. Shipped in bales, chiefly from Chile. 
It is odorless. See Barks. 

Blachan ( balachong ). — A Chinese condiment carried in the Far 
East trades. No special stowage required. 

Blacklead. — Also known as plumbago and graphite. Shipped from 
India, Ceylon, Madagascar, and elsewhere. Usually packed in kegs, 
casks, or cases. There is likely to be considerable sifting of black- 
lead dust and it should not be stowed near other cargo that can be 
damaged by this dust. On long voyages it should not be stowed 
close to oil, as there appears to l»e some danger of combustion. 

Black pou'der . — A dangerous explosive. See Dangerous Goods. 

Blasting caps. — A dangerous explosive. See Dangerous Goods. 

Bleaching powder ( chloride of lime). — This commodity throws 
off strong fumes which will ruin textile goods stowed in the same 
compartment. If the fumes are allowed to accumulate, they will 
make it impossible for men to work in the cargo space. When pos- 
sible, it is usually stowed on deck or in the poop or some other iso- 
lated compartment. Bleaching powder, according to the Board of 
Underwriters of New York, has caused serious damage to other 
cargo, owing to the blowing off of the filling hole plate in the drums 
releasing heavy fumes of chlorine gas. 

Blood albumen.— A glutinous powder made from slaughter-house 
blood by clotting it and draining off the albumen. It is used in 
printing cotton textiles and in making glues, and is shipped from 
Argentina, Uruguay, and other countries. Should be given dry 
stowage away from' foodstuffs and other delicate cargo. 

Blood , dried. — Shipped in bags and cases from Argentina, Uru- 
iiay. and elsewhere, and used as a fertilizing material. If kept 



medicine. Shipped in bales and bags. See leaves 

Bolts and J/i— Because of the heavy concentrated weieht of these 
goods they must be handled carefully so the boxes will not burst 
and the contents spill out. They are frequently useful as broken 
stowage. 

B°on!s a ^S ^h^f e rom U A n rgent r ina, Brazil, China, Morocco, Aus- 
tralia, and elsewhere, generally loose, and often used for dunnage and 
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broken stowage. If they are not dry they are likely to throw off 
disagreeable odors that will taint or contaminate other cargo. 

Bone meal. — Shipped in bags from Argentina, Paraguay, Yugo- 
slavia, India, and most of the European countries. Very dusty and 
odorous cargo. Should be stowed clear of dry "oods and under- 
neath other cargo that might be damaged by the dust sifting down 
or by contents of bursted bags, since tne bone meal tends to rot the 
bags during the course of the voyage. 

Boots. — No special stowage is required, but every precaution must 
be taken to prevent pilferage. 

B oracic acid.— Should be given dry stowage, as for foodstuffs. 
Will not injure other cargo. 

Borate of lime. — See Lime. 

Borax.— Should be stowed with dry goods, as a foodstuff. Borax 
is known as “tincal” in China and is shipped under that name. 

Bordeaux arsenites, liquid and solid. — Poisonous. See Dangerous 
Goods. 

Boron trichloride. — A corrosive liquid. See Dangerous Goods. 

Boron trifluoiide. — A noninflammable gas. See Dangerous Goods. 

Botargo. — A food made of mullet roe. Requires no special stowage. 

Boussir (rice dust). — Chaff obtained from rice, which is used as 
a camel food. Should be given ordinary dry stowage. 

Box-toe board. — Hazardous. Sec Dangerous Goods. 

Box-toe gum. — An inflammable or combustible liquid. See Dan- 
gerous Goods. 

Braid. — See Straw braid. 

Bran. — Usually shipped in bags, but sometimes in bales. Should 
be given ordinary bag stowage and kept dry. 

Brandy. — See Alcoholic Liquors, chapter IX, Stowage of Special 
Cargoes. 

Brazil nuts . — Exported in bags, also bulk, from Brazil, Bolivia, 
and Argentina. Must be protected from ram while loading or dis- 
charging, and should be rejected if in a damp condition. Very 
likely to heat, and when shipped in bulk they should be turned over 
from time to time to allow air to circulate. See Nuts. 

Brewers' grains.— 1 The residue of grains that have been used in 
brewing, which are used for cattle feed, shipped in bags from Ar- 
gentina and elsewhere. Stowage as for bagged grain. 

Bncks.— Usually stowed in a solid block separated from other 
cargo by straw, dunnage, or matting. They should be stowed evenly 
on the deck or ceiling, and if a spar ceiling is fitted it should be 
boarded over to make a platform. Bricks should not be used for 
chocking off other cargo, as they are likely to break or crumble. 

Brimstone. — See Sulfur. 

^l‘ en u f K el mnde of coal-dust, pitch, etc., and molded 
into blocks Should be stowed solid and given good ventilation as 
they often have a strong odor When this is the case they should 
not be stowed near any goods which they might taint. 

«m«es.--Pig and other bristles, shipped chiefly from Russia 
Denmark. They are very valuable and care must bo taken 
to prevent pilferage. May be carried in the ship’s stroii"- room or 
special locker. If placed in the hold, stow with dry cargo and c™ver 
over with other goods at once in order to prevent pilferage. Bristles 
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may give off odors, especially when packed with a powder or other 
protective preparation. 

Bromacetone . — A poisonous article. See Dangerous Goods. 

Brombcmyl cyanide (tear gas). — A poisonous article. See Dan- 
gerous Goods. 

Bromine. — A corrosive liquid. See Dangerous Goods. 

Bromobenzene. — A combustible liquid. See Dangerous Goods. 

Bromoniethane, liquid. — See Methyl bromide, liquid. 

Bronzing liquids. — Frequently inflammable. See Dangerous 
Goods. 

Brooms. — Usually weak packing. Stow on top of other cargo, 
under the beams. 

Brucine. — A poisonous article. See Dangerous Goods. 

Brunak (poonak). — An oil cake, the substance left after all the oil 
possible has been extracted from copra. Said to be subject to spon- 
taneous combustion. Stow in a cool place with good ventilation and 
well away from fine goods. Do not put heavy cargo over brunak. See 
also Copra. 

Buchu leaves. — Dried leaves used for medicinal purposes. Usually 
shipped in bales or bags, and exported from South Africa. See 
Leaves. 

Buckwheat. — Should be stowed clear of odorous or other goods that 
might cause damage by tainting. 

Buffalo hides. — Shipped from India, the Netherlands Indies, 
British Malaya, and China, in considerable quantities, usually packed 
in bales. See Hides. t _ „ 

Bulbs . — Shipped principally from the Netherlands. Kequire care- 
ful handling and should be stowed in a dry, cool place. 

Bullion. — Uncoined gold and silver shipped in the form of ingots or 
bars. Must be stowed in the strong room or safe. All operations 
of loading, tallying, and handling must be supervised with the utmost 
care by the ship’s officers. 



stained with these substances is in danger of spontaneous combustion. 
Do not permit the use of hooks in loading or discharging. See Dan- 
gerous Goods, as certain types of burlap cloth are classed as hazardous 

“"The Board of Underwriters of New York points out that in some 



is dangerous stowageand should not he perm itt.d even though the 
bagging would only be in the same compartment with the turpentine 

f °5u/an« —An inflammable gas. See Dangerous Goods. 

r», ttw Carried chiefly in refrigerated spaces. If no such space is 

a vdlable ~buUer I should Se stowecTin the coolest possible place and 
should bd kept away from cargoes such as turpent.ne, fisln and bones 

liquid. See Dangerous Goods. 
futfl aUokoi - A combustible liquid. See Dangerous Goods. 
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Butyl ether — A combustible liquid. See Dangerous Goods. 

Cable {or large chain). —Should be stowed athwartship m the 
lower hold, if possible, beneath all other cargo. 

Cable , electiic.— Covered with rubber, lead, or other protective 
material and wound on drums. The larger drums weigh several tons 
and require careful handling and stowage. Should be stowed below 
all other cargo and fore and aft, if possible. If not blocked off with 
other cargo, they should be well lashed, because if they start working 
during the voyage they can cause considerable damage to nearby 
cargo. 

Cdbrettas skins. — Shipped in bales from northern Brazil. See Furs, 
also Skins. 

Cacao butter. — Shou Id be stowed in as cool a place as possible, other- 
wise it is likely to melt; also away from any cargo subject to damage 
by possible leakage. 

Cacodylic acid. — A poisonous article. See Dangerous Goods. 

Cadmium. — A metal carried either in powder form or in small 
sticks of metal and used as a yellow coloring agent. Requires no 
special stowage. 

Caetetu skins. — Shipped in bales from Brazil. See Furs, also 
Skins. 

Cajeput oil. — An essential oil derived from the bark of a tree and 
exported from the Netherlands Indies. See Essential oils. 

Cake lac. — See Lac. 

Calcium arsenate. — A poisonous article. See Dangerous Goods. 

Calcium arsenite. — A poisonous article. See Dangerous Goods. 

Calcium carbide. — A hazardous article. See Dangerous Goods. 

Calcium chlorate. — An oxidizing material. See Dangerous Goods. 

Calcium chloride. — Not a dangerous article if properly packed in 
airtight drums. Absorbs moisture from the atmosphere and will 
liquefy. Stow in a dry, well-ventilated place away from foodstuffs 
and acids. 

Calcium chlorite.-— An oxidizing material. See Dangerous Goods. 

Calcium cyanamide. — A hazardous article. See Dangerous Goods. 

Calcium metallic. — An inflammable solid. See Dangerous Goods. 

Calcium nitrate.— An oxidizing material. See Dangerous Goods. 

Calcium perchlorate.— An oxidizing material. See Dangerous 
Goods. 

Calcium permanganate.— An oxidizing material. See Dangerous 
Goods. 

Calcium peroxide.— An oxidizing material. See Dangerous Goods. 

Calcium phosphide.— An inflammable solid. See Dangerous Goods. 

Calcium silicide.— Should be packed in metal drums and stowed 
in a dry place. 

Calumba ( Colombo , etc.).— A. bitter root used medicinally. Stow 
as for barks. 

Camata (carrmtiiui) .— Acorns which when more mature are called 

valoma, which see. 

{ c . hamomiIe J flowers. — A strong-scented bitter herb, the 

iwf r i W - llch are , Use , d as * t0niC o E JPorted from Hungary, Yugo- 
slavia, Belgium, and elsewhere. See Leaves. & K 

• Camphene.—A hazardous article with a very strong smell which 

persists long after the cargo has been discharged. It is not suitable 
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therefore, for underdeck stowage in a vessel that is to carry fine 
goods on the next voyage. See Dangerous Goods. 

Camphor. — Shipped from China, Japan, India, Borneo, and else- 
where. A hazardous article. See Dangerous Goods. 

Camphor oil. — A combustible liquid, largely shipped from Japan, 
in drums. Usually stowed in poop or other similar compartment 
or on deck. It gives off a very sharp, penetrating odor. Do not stow 
near tea. See Dangerous Goods. 

Canada balsam. — A gum resin with a bitter taste and peculiar smell. 
Stow away from foodstuffs and other goods subject to damage by taint. 

Canaigre ( canagra ) root. — A root used for tanning and dyeing, 
yielding a yellow dye, which is shipped from Mexico, usually in bags. 
Stowage as for barks. 

Cananga oil. — See Ylang-ylang. 

Canary seed. — Shipped from Morocco, Turkey, South America, and 
elsewhere. See Seeds. 

Candclilla wax. A yellowish wax obtained from a Mexican shrub, 
used as a substitute for beeswax and in making varnishes, polishes, 
phonograph records, and electrical insulation. Stowage as for waxes. 

Candles. — Should be stowed in a dry, cool place to prevent possible 
melting. 

Candy. — See Con feet ionery. 

Canella. — The inner bark of the West Indian canella tree, sometimes 
called “wild cinnamon.” Likely to taint fine goods. Stowage as for 
cinnamon. . 

Canned goods. — Should be given good square stowage if possible, 
or may be used as beam filling or broken stowage, if carefully placed. 
Stowage should bo arranged so as to prevent pilferage, which is fre- 
quently heavy with this class of cargo. Stow away from cargo liable 
to sweat and throw off moisture, including wet or newly sawn lumber. 
Sec section on “Damage Due to Temperature Changes During the 
Voyage” for suggestions regarding ventilation to prevent sweat or 
moisture damage. 

Cantal fiber. — See Maguey. 

Canvas .—Should be kept dry to prevent rot, and should be stowed 
clear of metal surfaces such as stanchions, etc., to avoid damage by 
staining. Canvas should also be stowed to prevent damage by chafing. 

Capivara shins.— See Carpincho skins. 

Caps , blasting.— An explosive material. See Dangerous Goods. 
Caps, torpedo. — Explosive. See Dangerous Goods. 

Capsicum. — Dried pods of a pepper tree. Shipped from Japan, 



ntsl Syria, Tunisia, and elsewhere. See Seeds. 

'Carbolic acid.— A poisonous article. See Dangerous Goods. 
Carbon bisidfide.— An inflammable liquid. See Dangerous Goods. 
Carbon black.-See Lampblack. 

Carbon dioxide.— A compressed gas. See Dangerous Goods. 
Carbon disulfide.— See Carbon bisulfide. 

Carbon monoxide.— An inflammable gas. See Dangerous Goods. 
Carbon remover.— An inflammable liquid when possessing a flash 
point of less than 80° F. See Dangerous Goods. 
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Carbonyl chloi'ide {phosgene). — A poisonous article. See Danger- 
ous Goods. , , . r .. , 

Cardamom seeds.— The seeds of a plant of the ginger family, used 
medicinally and as a condiment, shipped in cases and tins from Cey- 
lon, Singapore, Malabar Coast ports, Guatemala, and elsewhere. 
They are highly aromatic and should be stowed away from tea, sago, 
tapioca, and otlier similar delicate foodstuffs. Stow in a cool place. 

Cardboard.— Shipped in bundles, bales, cases, etc. Bundles and 
bales, in particular, should be stowed on a flat surface to avoid 
distortion. 

Carmine. — A red coloring substance derived from the cochineal 
insect. Stow away from goods which might be damaged by sifting. 

Cainauba wax. — A brittle yellowish wax obtained from the carnauba 
palm and used in the manufacture of candles, shoe polish, varnish, etc. 
Shipped chiefly from Brazil, in bags. See Waxes. 

Caroa fiber. — This is shipped from Brazil in bales and bundles, and 
is used in making rope ana twine. See Fibers. 

Carob beans ( algaroba or locust beans). — The dried pods of the 
carob tree, used chiefly as cattle feed, and shipped from Egypt, Italy, 
Algeria, Cyprus, Spain, and China. Usually packed in ba«js or bar- 
rels, but sometimes shipped loose in bulk. Require no special stowage, 
but should be well ventilated. 

Ca77><7^.“Usually shipped in bales or rolls and, owing to their value, 
should be given particular attention. Stow in a clean dry place, well 
dunnaged, and properly blocked off to prevent chafing against 
stanchions, beams, etc. Cargo hooks must not be used in loading or 
discharging. 

C arpincho (capivara, capybara ) skins. — The skins of the carpincho 
or capybara, a large South American aquatic rodent of the guinea-pig 
family, which has a coarse fur. Shipped in bales chiefly from Uruguay 
and Brazil. See Furs. 

Carthamus seed. — See Safflower, also Seeds. 

Cartridge bags. — See Dangerous Goods. 

Cartridge cases.— See Dangerous Goods. 

Cascalote. — This is the same as divi-divi, which see. 

Cascarilla bark.— The aromatic bark of a tropicai shrub, used in 

tfSSKSra siST" 1 sCipp * d in h ““ ft ”» 

co “P. ound found in milk, the principal ingredient of 
cheese. It is used in prepared foods, such as egg substitutes, also in 
paints and ghie* plastics, etc. Shipped dryTn bags and’ weT in 
zSnd “ Pi™ t V n ' 1 i ned case j’ chiefly from Argentina, and New 
^i7wi, G i7iJ - bngS good dr >' stowage as for bagged goods. 

Cashew nuts .— Shelled cashew nuts are shipped chiefly from India 


arrival and to avoid deterioration and 


• f . .. , . “•*■*»* wiu w UVU1L 

r?^d S in^re l frigerat™sDace^ nl Thf t ^ V ° ynges ar ? “imes car- 
place, away from any commodities which spread an odor. n a dl 7 


444742 - 
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Cashew-nut oil ami cashew-nut shell oil. — See Vegetable oils. 

Casinghead gasoline. — An inflammable liquid. See Dangerous 
Goods. 

Casings.-—? The intestines of cattle, sheep, hogs, and other animals. 
Exported in barrels by the United States, Argentina, Chile, Japan, 
and other countries. Have an odor and are usually stowed in lower 
hold away from foodstuffs or other commodities subject to 
contamination. Likely to sweat. Handled as wet cargo. 

Cassarcep. — A condiment made from the juice of the cassava plant. 
Shipped in cases chiefly from the Guianas. Ordinary dry stowage. 

Cassava. — See Mandioca and Tapioca. 

Cassia. — The dried bark of the “false cinnamon,” used as a substi- 
tute for cinnamon and shipped from Singapore, China, Netherlands 
Indies, Indochina, Madagascar, and elsewhere. Stow clear of other 
cargo, such as tea, that might be injured by the scent. See Barks. 

Cassia buds. — These are somewhat heavier than the bark. Stow 
as for cassia. 

Cassia oil. — The oil prepared from the leaves and twigs of the 
cassia plant, and an essential oil. Shipped from China, United King- 
dom, and elsewhere. See Essential oils. 

Cassiterite. — See Tin ore. 

Casta n has. — These are Brazil nuts, which see. 

Castor oil.— 1 The oil obtained from the castor-plant seed. Shipped 
in barrels and drums from Indian and other Eastern ports. It has 
a disagreeable smell and should be stowed away from cargo that it 
might taint. Leakage should also be guarded against. Sec 
Vegetable oils. . _ . . . ... 

Castor seeds (castor-beans).— The seed from which castor oil is 
obtained. Shipped from India, Haiti, Brazil, Argentina, and other 

countries. See Seeds. , . . 

Catechu (also called terra japonica and catch).— An extract high 
in tannin content obtained from the plant Acacia catechu and used in 
tanning. Shipped from India Burma Malaya and other countries 
in bags and boxes, also in small square bales Catechu ma> melt din- 
ing the tropical part of the voyage and will then set very hard as 
the ship reaches cooler latitudes. It should be stowed apart from fin 
and perishable goods, also from cargoes such as jelatong, pepper, am 
sago flour that are likely to throw off moisture Catechu stows well 
Olftop of gambier, however, it is stated by ships officers expci lenced 
in the Far Eastern trades. 

and Dominican Republic, in 

P ” k £; d “l corrosive^' iquid'. 8 ' See Dangerous Goods 

cZifcCt lipid- A corrosive liquid. See Dangerous Goods. 

Caustic soda, solid.— Hazardous. See Dangerous Goods. 

Cedar slats —Strips of cedar board used for making cigar boxes, 
lining fifraitiir^ covering lead pencils, etc. Should be protected 

ag Cefe^ a W.— A valuable seed, shipped from France, India, Italy, 

Dang^is Good, 

Cement -^-Shipped in cloth and paper bags and in barrels. Aj y 
dusty cargo; fine goods should be covered when cement is being loade 
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into or discharged from the same compartment. Cement should 
never be stowed with ammonia. When in barrels, it should not be 
stowed too high or the bottom tiers will be crushed. Not more than 
nine tiers is the general recommendation as to height of stowage. 

Cements , liquid, roofing, and rubber. — Many of these are classed as 
inflammable liquids. See Dangerous Goods. 

Cerasin. — A gum obtained from the cherry tree, and used 
medicinally. Stowage as for gums. 

Ceresin. — A yellow or white wax made by purifying ozokerite, used 
as a substitute for beeswax. It is shipped from the Netherlands 
Indies, Italy, F ranee, and elsewhere. Stowage as for waxes. 

Chalk. — Usually shipped in barrels, but sometimes in bulk. 
Should not be stowed over fine goods. When carried in bulk, other 
cargo should be covered to protect it from the chalk dust. 

Charcoal , activated , animal , bone , and briquets . — Inflammable 
solids. See Dangerous Goods. 

Charcoal screenings. — An inflammable solid. See Dangerous 
Goods. 

Chasam. — Silk waste from the mulberry silk; packed in bales. 
Stow as for silk. 

Cheese. — Most cheese is now shipped on long voyages in refrig- 
erated space. If shipped in ordinary cargo space, care should be 
taken to keep it cool and away from cargo likely to damage it by 
taint. See Refrigerated Cargo. 

Chemical ammunition. — See Dangerous Goods. 

Chestnuts. — Shipped from China, Italy, Portugal, Japan, and other 
countries, in bags and boxes. Should be stowed in a cool place. 

Chick yeas (garbanzos) .— Shipi>ed from Mexico in considerable 
quantities, in bags. Dry stowage, away from such goods as turpentine 
and oil which might cause tainting. 

Chicle.— A. gum shipped from tropical America, used for making 
chewing gum and as a substitute for gutta-percha. Shipped in the 
form of cakes, in bags and bales. Stowage as for gums. 

Chickery — Must be kept thoroughly dry or it will turn moldy. 

Chile saltpeter. — See Nitrate of soda. 

Ohilies (dry) .-—-The pods of the capsicum plant. Shipped from 
the Netherlands Indies, West Indies, and West Africa, and used in 
making various condiments. Should be stowed in a well-ventilated 
place away from delicate cargo. 

China bark. — Sec Cinchona. 

China clay (kaolin).— A white clay used in manufacturing porce- 
'"“".vkindsof powders shipped in bulk and in barrels 
from Cornwall and Devon in England, also from Belgium, France, 
and Germany. Requires no special stowage, but the dust, bein- of a 

during haading'nnd discharging ^ * * he Utter is " ot 

See to™* {rkea ^- K M fiber used for fine-cloth making. 

dvestuff r ? ot , shi PP e . d fr ° m Jnpan and China for use ns a 

oter^rytowa^. b8gS ’ barre,S ’ ” nd b0XeS ‘ Should be given 

ba2k Ver75htca^^^ 
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the great possibility of breakage. Do not stow heavy goods on top 
of china ware. 

China wood oil (tung oil). — The oil obtained from the nuts of the 
tung tree and shipped from Japanese and North China ports, packed 
m barrels and tins, which are frequently second-hand. The danger of 
leakage is very great, and it is recommended that all containers that 
may leak or are already leaking be absolutely refused. The stowage 
should be given particular attention, and plenty of dunnage should 
be used. There are usually many odd-sized barrels and these should 
be put to one side, so that uneven tiers will lx* avoided, and later placed 
in the top tier. Owing to the nature of the barrels used, stowage 
should not be too high; five or at most six tiers is the usual recom- 
mendation. The top tier should Ik* boarded over to protect cargo 
above from oil damage, and only very light cargo should be placed 
above the oil. 

Chinese groceries. — Usually not very well packed, and liable to leak- 
age. Stow in a cool place as wet cargo and protect other cargo from 
possible leakage. 

( 'h in ft a. — A dried plant used medicinally as a tonic, febrifuge, and 


Dangerous (Joods. 


Chin ttu. — A dried plant used medicinally as a tonic, febrifuge, and 
laxative, and shipped from India. Usually packed in bales, and 
should U* given ordinary dry stowage. 

( 'h/oracetophenonc. — Tear gas. See Dangerous ( Joods. 

Ch/ornct fgl chloride. — A corrosive liquid. See Dangerous Goods. 

Chlorate of potash^ — See Potassium chloride. 

Chloride of lime. — See Pleaching powder. 

Chloride of phosphorus ( phosphorus trichloride). — A corrosive 
liquid. See Dangerous Goods. 


liquid. 


See Dangerous Good 

‘Chloride of sulfur (sulfuric chloride). — A corrosive liquid. Sec 
Dangerous Goods. 

Chlorine. — A poisonous compressed gas. See Dangerous Goods. 

Chforpici'in. — A poisonous article. See Dangerous Goods. 

Chocolate. — Should lx* stowed in a cool dry place and kept clear 
of cargo that might damage it by taint. 

Chow chow. — See Chinese groceries. 

Chronic ore (chromium).— Shipped from Africa, Cuba, Greece, New 
Caledonia, and elsewhere. See Ores, in chapter IX. 

Chromic acid.— An oxidizing material. See Dangerous Goods. 

Chunam.— An Eastern name for lime, which see. 

('hurrah. — See Gums. . 

Cigarettes. — Require dry stowage to protect them against possible 
moisture damage. ... 

Cigars. — All possible precautions should he taken against pilferage: 
the ship’s strong room is frequently used for this purpose.. Should 
be stowed away from foodstuffs, such as tea, sago, and tapioca, which 

might be tainted by the odor of the cigars. 

Cinchona.— Also called China bark, Peruvian bark, and Jesuit s 
bark. A dried bark used medicinally and shipped from Ecuador, 
Ceylon, Netherlands Indies, and Guatemala, usually packed in hales. 
Has no objectionable qualities. Should bo stowed in a dry place away 
from odorous goods. See Barks 

Cinnabar.— The ore from which mercury is chiefly obtained, it is 
usually shipped in bags and requires stowage where it will not get 
damp or be subjected to undue pressure. Has poisonous qualities ana 
so should be kept away from foodstuffs. 
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Cinnamon.— The bark of the cinnamon tree. It is usually packed 
in bags, bundles, or boxes, and is shipped from Ceylon, the west coast 
of India, Java, Sumatra, China, and South America. It is a valuable 
cargo and should be stowed in a dry place away from foodstuffs and 
other cargo that might be injured by the smell of the cinnamon. Oil 
of cinnamon is an essential oil, and is shipped from Ceylon, East 
Africa, United Kingdom, France, and elsewhere. See Essential oils. 

Citronella oil. — A pungent smelling, essential oil used in insecticides 
and shipped from the Netherlands Indies, Ceylon, Guatemala, and else- 
where. See Essential oils. 

Cleaning fluids. — Many of these are inflammable or combustible 
liquids. See Dangerous Goods. 

Cloth goods. — These products, such as wearing apparel and rolls of 
cloth, are frequently packed in bales. They require no special stow- 
age but should be kept dry and clear of damp or oily articles. 

Clover seeds. — Must be stowed in a thoroughly dry place, for other- 
wise they will deteriorate during the voyage. See Seeds. 

Cloves. — The buds of a tropical tree which are gathered before they 
-open and are then dried. Shipped from Zanzibar, Mauritius, and 
the East and West Indies. Should be stowed in a dry, well-ventilated 
space well away from foodstuffs that might be damaged by the highly 
aromatic scent of cloves; also clear of liquids and moist or' wet goods, 
as cloves will absorb moisture. 

Clove oil. — An essential oil shipped from Madagascar, East Africa, 
and elsewhere. See Essential oils. 

Coal. — See Stowage of Special Cargoes. 

Coal gas. — An inflammable gas. See Dangerous Goods. 

Coal-tar distillates.— The lighter distillates are highly inflammable. 
See Dangerous Goods. 

Coal-tar light oil. — See Benzene. 

Coal-tar naphtha. — An inflammable liquid. See Dangerous Goods. 

Cobalt.— An ore used in the production of steel for high-speed 
cutting tools and for permanent magnets. Shipped from Canada, 
Belgian Africa, Australia, and elsewhere. Usually shipped in bulk. 
See Ores, in chapter on Stowage of Special Cargoes. 

Cobalt resinale, precipitated.— An inflammable solid. See Danger- 
ous Goods. 

Coca leaves.— T'he dried leaves of the coca tree of Peru and the 
Netherlands Indies from which the anesthetic cocaine is derived. 
Usually shipped in bales. It is very light cargo and should be stowed 
in a dry, well-ventilated space. 

Cocculvs solid (Mberry).— A dried, ripe fruit used medicinally 
and as an insecticide A poisonous article. See Dangerous Goods. 

Cochineal.— A small, red insect from which a dye is procured. Ap- 

Pe O ru m rlnn y r3°Tl 0 T"?* ‘r 1 P ° Un 1 °f cochineal. P Shipped from 
Peru, Canary Islands, India, Java, and elsewhere. It is a valuable 

«“?, \u ,Ck L y - T 16 ', 1 ’ and de ‘e r !<»-ates from heat and moisture. 

i t? m the ships strong room is recommended, because of the 
valuable nature of cochineal; but if the strong room is likely to be 
hoL cool and well-ventilated space should be arranged. y 

Cocoa (cacao).— Cocoa beans are the seeds taken from the nods of 
the cacao tree. They are packed m bags and are shipped from the 
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Gold Coast. Trinidad. Brazil, Ecuador. Venezuela, Mexico, Central 
America, and elsewhere. The beans are likely to heat and should 
he stowed in a dry place away from moist goods and articles likely 
to damage the beans by taint, and should be kept well-ventilated 
during the voyage. 

Coconuts . — Generally shipped in bags or fiber nets. Should not 
be stowed beneath or close to dry sugar or delicate goods, as coconuts 
are likely to heat, particularly if damp when loaded. 

Coconut coir . — See Brunac. 

Coconut fiber {coir ). — The fiber obtained from the husk of the 
coconut and used in the manufacture of matting, brushes, rope, etc. 
Shipped in bales and dholls or small bundles, chiefly from India, 
Ceylon, and the Netherlands Indies. In the latter packing it makes 
excellent broken stowage or beam filling, but if it is in the oily state 
it should he kept away from goods that might be damaged by the 
oil. See Dangerous Goods. 

Coconut oil . — The oil extracted from the dried kernel of the coco- 
nut (copra), and extensively used in the manufacture of soap, mar- 
garine. etc. It is usually carried in barrels and leakage is likely to 
Im* considerable. A common practice is to reserve space for this 
cargo on the floor of the lower holds and to fill in broken stowage with 
dholls of oily coir, which are shipped from the same ports. If jute, 
cotton, or other similar dry cargo is to Ik* stowed on top of coconut 
oil. the oil should be well boarded over ami matted to prevent the oil 
being drawn upward to the dry cargo. Mats alone are not sufficient 
to prevent this. . 

It is also customary to clean the bilges before coconut oil is loaded 
s o that the oil leakage can lx* recovered in clean condition. Fine or 
delicate goods easily tainted should not be stowed in the same com- 
partment with coconut oil. ...... * 

If stowage in the ‘tween decks cannot l>e avoided, it is recommended 
that the drain pipes should he sealed over with cement to prevent the 
oil from running down into the bilges, to avoid the blocking of the 
1 1 rain pipes, a ml to facilitate recovery of the oil when discharging. 
( Vomit oil solidifies at a temperature of 60” to 70° F For tins reason 
the ship's pumps should not he used on the bilges of a compartment 
containing this cargo, since if the oil is drawn into the pipes and 
valves of the pumping system, these cannot be cleared without 

disconnecting the entire system. . , , , • . 

Coconut oil is now carried in large quantities in bulk, the ships 
deep tanks being used for this purpose. i>ec Vegetable oils. 

Cocoon *.— The covering of the silk-moth and certain other insects 
from which silk is derived. The boxes or hags containing cocoons 
should be treated as valuable cargo and given special storage. 
i,ags are very bulky and should he stowed on top of all other cargo .o 


-here It is recommended that Homs m , wm« „ cum* - ; r 
niatsjn from 




figure coffee >• Particularly «en»ltlve to eiceutve molrture. Hence, It should be packed 
In loosely woven bags allowing air to elreulate freely. 
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contact with dunnage and other surfaces that might stain them. In 
some trades, ships that are to carry coffee are dunnaged with bam- 
boos as for rice cargo, and it is stated that this gives good results. 
Stanchions and other parts that might chafe the bags should be well 
covered with mats or burlap. 

Wien carried as part of a mixed general cargo, coffee should be 
stowed away from wet or moist cargo; goods such as turpentine, 
smoked rubber, guano, cubebs, and other odorous cargo that might 
damage the coffee by taint; and goods likely to heat and sweat. The 
ventilation should be carefully attended to throughout the voyage 
to keep the coffee beans dry anil prevent deterioration. (Sec fig. G9.) 

Coir . — See Coconut fiber, also Dangerous Goods. 

Coke . — Shipped both in bags and in bulk. All precautions should 
be taken to prevent the dust from coke reaching other cargo stowed 


nearby. Cotton and other fibers should not be stowed in the same 
compartment, on account of the dust; and foodstuffs and other 
goods likely to be tainted by coke should not be stowed in the same 
compartment. Coke should generally be stowed on the floor of a hold 
and, if other cargo is to go above it, the coke should be well trimmed 
ami boarded over Coke has a tendency to settle to a considerable 
degree, and for this reason heavy cargo should not ordinarily be 
stowed on top of it. Coke requires good surface ventilation and will 
Su m i C - UP ^ about 20 percent of its weight. This fact 

inXlhn b ? rn ? in i mm t whe , n c «rryjng a large deck Toad on a vessel 
inclined to be tender. See also Coal and Coke, in chapter IX. 

Cola (kola) nuts.— -Fhe seeds of a Brazilian and West Indian tree 
used medicinally and for food. See Kola nuts. 

T f \ am T ble liquid - See ^"Serous Goods. 
var,at,on of Ca,umba - which 
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Cohnnhium ore and concentrates . — A metallic element of steel-gray 
color found combined in cohimbite and various other minerals, and 
almost always associated with tantalum, which it closely resembles 
chemically. It is used in making stainless steels, and is shipped 
from Brazil, Nigeria, and elsewhere, usually in bags. See Ores, in 
chapter IX. 

Colza oil . — Colza or rape-seed oil is derived from the seeds of the 
cole and rape plants. The unrefined oil is known as brown rape oil. 
and the most refined product is called colza oil. It is shipped from 
Argentina. India, and elsewhere, in barrels and drums, and all pre- 
cautions against leakage should be observed. 

Concentrates . — Partially washed or concentrated ores. Copper, 
lead, and zinc concentrates are largely shipped in bulk in powdered 
form, and should Ik* stowed as heavy ores. The various concentrates 
are also shipped in small quantities in bag*. See Ores, in chapter IX. 

An instruction issued by the Board of Underwriters of New York 
states that “Ore concentrates containing sulphides shipped in hags 
or in bulk are liable to spontaneous combustion and should not he 
stowed in a hold or deck with any other cargo liable to damage. 
Some types of concentrates contain a large percentage of moisture 
and when shipped in bulk are liable to shift, in which case heavy 
shifting boards should be erected, and the bilge suction should he 
kept free.” 

Condensed ;/»///•.— Chiefly carried in tins packed in wooden boxes. 
Every care should be exercised in handling to prevent denting of the 
tins, and all precautions taken to keep the cargo dry and properly 
ventilated to prevent rusting, loosening of labels, etc. See chapter 
VIII, “Damage from Temperature Changes During the Voyage.” 

Conduranr/o bark .— The bark of the condor vine, shipped chiefly 
from Peru and used in tanning and dyeing. It is odorless and is 
packed in bags and bales. Stowage ns for barks. 

Confectionery .— Manv kinds of confectionery are likely to be dam- 
aged by heat, which causes them to melt and deteriorate. As a conse- 
quence. more and more confectionery is being carried in refrigerated 
spaces, particularly on voyages to the Tropics and the Far East 
If no refrigerated space is available, confectionery should be treated 
as foodstuffs, be given dry stowage, and protected as much as possible 

against heating and sweating. , TV 

Coodic . — A name given to broken rice. See Rice, in chapter 1A. 

Stowage of Special Cargoes. # • , ncPfl 

Copaiba, copabt/ba or copin .— Balsam of copaiba, a liquid u.crt 
medicinally. Exported from Brazil. See Balsams. 

cVpper ^ This commodity is shipped in many forms, such as ingots, 
ba^/athodes. and slabs: ami in -ami fact u red 


IS 1 Fo' ihP same reason, copper shonl.l not be worked m or out 
at night if this can possibly be avoided. 
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Copper acetoarserdte , solid.— Poisonous. See Dangerous Goods. 

. Copper arsenite, solid— Poisonous. See Dangerous Goods. 

Copper matte. — -This is crude copper ore or native metal. See 
Ores, m chapter on Stowage of Special Cargoes. 

Copper ore.— This should not be overstowed with oils or other 
cargo of an oily nature. 

Copper sinter. — Shipped in bags from west coast of South Amer- 
ica. Requires top stowage with plenty of ventilation. Must not be 
loaded into ship if a high percent of humidity is present. 

Copper sulfate. — -This is blue vitriol or blue copperas. See 
Copperas. 

Copperas. — Also called green vitriol. A green substance used in 
making dyes, inks, and medicines. Usually shipped in barrels, but 
sometimes in bags, boxes, and in bulk. It frequently rots the con- 
tainers. Stow well away from foodstuffs and in a dry place, since 
it gives off steam when mixed with water. 

Copra. — The dried kernel of the coconut, which is shipped in large 
quantities, both in bulk and in ba<js, chiefly from the Philippines, 
South Sea Islands, Netherlands Indies, and Jamaica. It has a dis- 
tinctive oily smell that will taint foodstuffs if stowed near them. 
It should not be carried in the same vessel with tea unless the two 
cargoes can be separated by the engine and boiler rooms. Copra is 
very liable to heat, and careful attention must be given to ventilation 
to permit the moisture and odors to escape from the cargo spaces. 
Copra that is wet or that has been imperfectly dried may deteriorate 
during the voyage and give off fumes— carbonic acid and carbonic 
oxide gases — that are dangerous to life. Copra is very quick to 
catch fire from sparks and burns fiercely once it is aflame, owing 
to its oily nature. It must be stowed away from boiler-room bulk- 
heads and other heated spaces and every possible precaution must be 
taken against fire. See Dangerous Goods. 

Stowage Factors of Copra 

Measurement of copra, bulk or sacked, depends on the wny in which the nuts 
are cut up, i. e., whether Into halves, quarters, or eighths ; also as to the length 
of time the copra has been in storage before loading and the care taken lu 
stowing. In many of the Pacific Islands sacked copra is packed in whatever 
old second-hand bags are available, the weights runuiug from 70 to 250 pounds 
to the sack. 

Bulk copra .— Stowage on five cargoes of bulk copra from Sydney were 

8 C 2 a ?« rep !?£ d 2 s , f ° ,,ows (In cublc feet ^ ton of 2,000 pounds): 71, 00, 

t* 3 *? 4 . 70, or 00.8 cubic feet per short-ton average. 

The vessel that carried the cargo stowing at 71 cubic feet has had two 
Pig?** dir , ect from the Fiji Islands that stowed at 02 and 07 cubic feet per 
aooo pounds, respectively. 

fr^i°^ g . e 22 n, 2? c ? rgoes °i bu,k from the South Sea Islands direct ranged 
f 07 cubl £. fe€t P®* 2 - 000 pounds, and averaged 02.3 cubic feet. 

^P^—Stowage on one cargo of sacked copra from Sydney : 77 
S icknH 5 !!. P° unds - Loading South Sea shippers report (1) South 

(2? avern^?£ r0 “ baBS * av f roge stowage 82 cubic feet per >.000 pounds; 

Jf? 86 !. 8 , 1 ^ age on copra in bags > 80 cubIc fe «t per 2.000 pounds; and (31 
?»r bU°™ntaUog t . a E Ser 2, K Un ' 1S *" COn,alnlne and 76/80 

S® '“se cargoes of sacked copra recently discharged at San Francisco 
fn,“ bK ne T “J? 0 a T,l e ^ 8/S ° C “ b,C ,cct Pcr 2 '°°° Pounds, wlth bTt 
« wtlK amoun t of «* ««*c *et per 2,000 
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Actual measurements on sacks of copra follow: l sack. 6.25 cubic feet, weight 
165 pounds: 1 sack. 6 cubic feet. 141 pounds; 1 sack. 5 cubic feet. 130 pounds;' 
1 sack. 3 cubic feet. 70 pounds. 

Coquilla nuts . — The fruit of the Brazilian coquilla palm, which 
provides a substance used in the manufacture of buttons, etc. The 
nuts are usually ship|>ed in bags ami should be given dry stowage 
clear of moist cargo. See Nuts. 

Cordeau detonant . — A relatively safe explosive. See Dangerous 
Goods. 

Coriander seeds . — The seeds of a tropical plant which yield a 
highly aromatic spice used for cooking and flavoring. Usually 
packed in bags and shipped chiefly from North Africa, Central 
Europe, and India. Should be given dry stowage away from tea 
and other delicate goods likely to be damaged by the smell. 

Cork . — The outer bark of a tree growing in Spain, Portugal, Al- 
geria. and elsewhere. It is usually pressed into slabs and packed in 
bales, but is also often shipped, in the form of bottle corks, in largo 
bags. Granulated cork or cork dust, ust'd for the manufacture of 
linoleum, is shipped in bags or pressed bales. 

Cork is dry cargo and is very light. Low-grade cork is almost 
always poorly packed and. as it* also crumbles, it must be handled 
with great care. I)o not stow it too far from the square of the hatch, 
handle the bales with care, and avoid stowing any other cargo on 
top. for it. makes a poor first tier. In loading or discharging, bales 
should never be slung by the hoops. It frequently happens that a 
ship loading copper ore in southern Spain will fill up all its empty 
space with cork. When this is done the copper ore should be care- 
fully covered with separation cloths; otherwise small pieces of cork 
may get mixed in with the ore and heavy claims may result. Gran- 
ulated and ground cork arc classed as hazardous articles, bee 


Dangerous Goods. . . .. 

Cbm .— The term ‘•corn." as used in Great Britain, usually applies 
to all kinds of grain. In the United States it applies to Indian 
corn or maize only. This product is exported in ^ 
from Argentina. Russia. Rumania. South Africa, and the United 
States. It is very likely to heat, sweat, and turn sour, and man} 
heavv claims for damage have resulted. Much of this damage is 
the result of corn having been subjected to moisture prior to ship- 
ment and it is very difficult to determine its exact condition at 
time of shipment, the ship is frequently protected lu wmo 
iwruinst claims arising from the above cause by qualifying the bills 
"f lading with a clause similar to: “Shipped in apparent good con- 
dition ” or “Wci'dit, qualitv. quantity, and condition unknown. 
d, W about to load coni, tile holds should be 'l.o^ughlv matted 
dunivi <r ed and all metal parts where condensation is likely to 
U *1.: well covered.' Corn should be stowed away from 


l^rSs lining ^Su/^cfully provided through- 

^ ^Shipped in hags and also in packaged l form in i boxes. 
Should be stowed away from cargo likely to damage it } 
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Com mint oil. — An essential oil shipped from Japan. See 
Essential oils. 

C'orozo nuts ( tagua nuts). — Obtained from a South American 
palm; a vegetable ivory. Shipped in bags, largely from Ecuador 
and Colombia, and used for making buttons, etc. Should be given 
dry stowage away from wet or moist cargo or heat. Will become 
infested with weevils if bags are allowed to lie in the open in hot 
weather. 

Corundum ore. — An extremely hard aluminum oxid used for 
polishing, in the manufacture of emery, etc. Shipped chiefly from 
India and South Africa, usually in bags. It is valuable and requires 
stowage in a safe place. See Ores. 

Cotton. — See Cotton, in chapter on Stowage of Special Cargoes. 

Cotton batting. — Susceptible to fire from sparks and also subject 
to spontaneous heating and possible ignition when wet or in contact 
with animal or vegetable oil or gases. A hazardous article. See 
Dangerous Goods. 

Cotton linters vulp or cut linters. — This commodity, according to 
the Board of Underwriters of New York, contains cotton in quantity 
and therefore should be classified as cotton and stowed in accordance 
with the Board’s Cotton Rules, as well as the Board’s Firo Fighting 
Regulations governing vessels carrying cotton. For the Board's 
rules, see Cotton, in the chapter on Stowage of Special Cargoes. 

Cottonseed. — The seed of the cotton plant which yields an edible 
oil. It is shipped from all cotton-producing countries, both in bags 
and in bulk. Cotton seed sweats heavily and care should be taken 
to give it adequate ventilation. It should not be stowed over damp 
ore or comparable cargoes. 

Cottonseed cake. — Usually shipped in bales or bags, but some- 
times loose. It is easily damaged by moisture and by taint if stowed 
near or among odorous goods. Requires thorough dunnaging and 
good ventilation. When cottonseed cake is being loaded at southern 
United States ports, particular care should be taken to keep it clear 
of turpentine fumes, as turpentine is often carried in the same vessel. 

Cottonseed hvU fiber and shavings. — These commodities, accord- 
ing to the Board of Underwriters of New York, contain cotton in 
quantity and therefore should be classified as cotton and stowed in 
accordance with the Board’s Cotton Rules, as well as the Board’s 
Hre Fighting Regulations governing vessels carrying cotton. For 
the Board's rules, see the section on Cotton, in the chapter on 
Stowage of Special Cargoes. 

Cottonseed meal— This commodity, according to the Board of 
underwriters of New York, contains no sign of cotton and as such 
can be carried under deck without the application of the Board's 
cotton rules. 

oil obtained by crushing the seed of the cot- 
ton plant. It is shipped from most of the cotton-producing coun- 
tries, sometimes in barrels and sometimes in bulk. Should be <nven 
barr . e k l . stowage, care being taken to protect other Sir go 
against possible leakage. When shipped in bulk, it is sometimes 

aTthTrld h fl tl 4 ng CO1 I S 4o fitt0 ? ( durin S the winter months) 

as the oil solidifies at between 34° and 50° F. 
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Cotton least c . — A hazardous article. See Dangerous Goods. The 
Board of Underwriters of New York states that : 


Cotton waste, mill sweepings, and similar materials free of oil can be 
stowed under deck provided it is pro|>erly baled and covered with bagging. Any 
of these commodities containing not more than 3 percent by weight of animal, 
vegetable, or mineral oils, if properly baled may be stowed in any deck 
or hold providing ordinary cotton is not stowed in the same deck or hold. 
These commodities may also be stowed in the forward end of a bridge deck, 
or the after part of a shelter deck separated from ordinary cotton. They may 
be stowed in the fore or after peaks, fo'c’sle. or poop. In motor vessels, they 
may be stowed in the bridge deck. Cotton waste, mill and oily sweepings 
containing more than 3 percent of mineral oil only requires on-deck stowage. 
Cotton waste, mill and oily sweepings containing more than 3 percent of 
vegetable or animal oil is prohibited. 


from Haiti. See 
Kc- 


C'ovadonga srtds. — These are shipped in bags 
Seeds. 

Coir grass. — A wild species of clover used for animal fodder, 
quires no special stowage. 

Coirric shill*. — A small white shell, shipped chiefly from the 
Seychelles, usually packed in bags. When clean and free from dirt, 
requires no special stowage. 

Cream -of -tartar (argot). — Stowage as for foodstuffs. 

Creosote^ — Shipped in barrels and drums, and a very undesirable 
cargo owing to its smell. Must he kept away from foodstuffs and 
all other cargo that might be tainted, ami preferably stowed in a 
poop space or other isolated compartment. It should not be stowed 
in the lower hold, since it will be impossible to remove the leakage 
from the wood ceiling. See Dangerous Goods. 

Creosote oil ( dead oil).— A combustible liquid. See Dangerous 
Goods. 

Crcosol ( rrrsg/ic arid).— A combustible liquid. See Dangerous 

Goods. . . „ , -1 

Crocotaju skins.— Shipped in bales, chiefly from northern Brazil. 

Sec Skins. , , . . 

Croton oil. — An oil obtained from the seeds of the croton plant, 
and used medicinally. See Vegetable oils. 

Crin filter.— A fiber shipped in considerable quantities from Mo- 
rocco and Algeria. See Fibers. r , 

Crotonaldehyde.— An inflammable liquid See Dangerous Goods- 
Crude oil. — An inflammable or combustible liquid. See Dangeiou. 

G °ctbe (limbo or barbasro) root.- A root that yields rotenone used 
as an insecticide. Shipped in bags and ba rs from ^•r'h Bra/ah a d 
Venezuela. Dry stowage, away from moist, oily, and odoious gootl. 

K°dHed berries of a shrub .possessing :i minwnt. sieklv 
smell Shipped from the Netherlands Indies and British Malaya- 
Should not be stowed near delicate cargo, such as tea. sago, coll , 

^Cudb'ear.— A* 'lichen which yields a maroon dyestuff, shipped 
considerable quantities chiefly from the United Kingdom, France, 
an ld^* Netherl a i id s. It is a kind of archil Should not be stowed 
ncar damp goods, as it will absorb moisture from them. 

Cumaru fake.— Obtained from the South American tonka-bean tr 
and used in the manufacture of coumarm, flavoring extract., an 
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perfumery. It is shipped in bags, chiefly from Brazil, and should 
be given dry stowage away from moist or oily goods, and from food- 
stuffs that might be affected by its fragrant vanillalike : odor. 

Cumin ( cummin ) seed.— Aromatic seeds with a bitter taste, used 
medicinally and as caraway seeds for flavoring. Shipped in bags 
from Morocco, Algeria, Syria, Cyprus, and other Mediterranean 
regions, also India. Ceylon, and Iran. Should be given dry stowage 
away from foodstuffs and other delicate cargo. See Seeds. 

Curicuri wax. — Shipped in bags from Brazil. Sec Waxes. 

Currants. — Usually packed in boxes and shipped in large quantities 
from Greece, Asia Minor, and other Mediterranean regions. Should 
be well ventilated to prevent heating and fermenting. 

Cusp aria bark (angostura bark). — The aromatic bark of the South 
American cuspare tree, used ns a tonic and febrifuge. Shipped ill 
bales. Should not be overstowed with heavy cargo. See Barks. 

Cutch. — A mangrove extract. Cutch is the trade name for man- 
grove extract in the United States, but it is often confused with 
gambier or terra japonica and catechu (from which the name “cutch** 
is derived) which is likewise sometimes called terra japonica. 

Cuttlefish.— A mollusk which yields cuttlebone, used for polishing 
fine metals, etc. Should be given ordinary dry stowage. 

Cyanide of calcium. — A poisonous article. Sec Dangerous Goods. 

Cyanide of potassium. — A poisonous article. Sec Dangerous Goods. 

Cyanide of sodium. — A poisonous article. See Dangerous Goods. 

Cyanogen. — A poisonous gas. See Dangerous Goods. 

Cyclopropane. — An inflammable gas. Sec Dangerous Goods. 

Cylinders , empty. — May be hazardous, if they have contained in- 
flammable liquids, etc. See Dangerous Goods. 

Dagame staves. — These arc made from the timber of the tropical 
American dagame tree and arc shipped in bundles chiefly from Cuba. 
See Staves. 

Dagga or Indian hemp. — Stowage as for hemp. 

Damar (Dammar) . — See Gums. 

Dandelion root.— Shipped in bags from Italy, India, and the 
Netherlands, and used medicinally, also like chicory as a substitute 
for coffee. Ordinary dry stowage* away from oily, moist, or odorous 
goods. 

Dangerous goods.— See chapter IX. Stowage of Special Cargoes. 

Dan (Dan Jowaree). — A variety of the Indian millet seed. See 
Seeds. 

Dasheens.— A tropical plant related to the taro, the roots of which 

ln 'o' T [?P ics V Shi PP e , d chiefly ^om the Azores, 
Madeira, Dominican Republic, Japan, China, Netherlands Indies, 
Cuba, and Portugal. Dry stowage as for foodstuffs. 

/W.-Shipped chiefly from North Africa, Persian Gulf, and 
China, in both a wet and dry condition. Wet dates should be treated 
a " d - sh ? uld not , be stowed over goods that might be 
? by the juice draining down on them. It should also be noted 

“ ct d * t f frequently cause considerable sweat in a hold by eiv- 

K ff r StUre - - d,,teS Sh0Uld be g‘ ven ordinar y stowage^for 

Dead oil. — See Creosote oil. 

DanSsoT^” (decal in). A combustible liquid. See 
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Deer skins :. — Shipped in bales in considerable quantities chiefly 
from China. '1'hailand. New Zealand, Australia, Central America, 
and French Oceania. See Skins, also Leather. 

Derris or tuba root. — The root of an East Indian plant which yields 
rotenone used in the preparation of insecticides. Shipped in bales 
from British Malaya. Netherlands Indies. Philippine Islands, and else- 
where. Dry stowage, away from moist, oily, or odorous goods. 

Dextrine. — A brownish -white substance prepared from starch and 
used as an adhesive for postage stamps, envelopes, etc. It is usually 
shipped in bags and should be stowed in a dry. cool place. 

Dha/1 ( dal) . — A name commonly used for the split grain of a large 
number of pulses, used as a foodstuff in India. Arabia, and elsewhere. 
Stowage as for bagged grain. 

Diazodinitro phenol. — A dangerous explosive. See Dangerous 
Goods. 

Dicldorodifluoromethane. — A compressed gas. See Dangerous 

Goods. 

/lichloro pen tunes. — Combustible. See Dangerous Goods. 

Diqitali* leave*.— The dried leaves of foxglove, used as a heart tonic. 
Shipped chiefly from United Kingdom. Canada. Italy, and Belgium. 

See Leaves. . . ^ ~ , 

Di isobutyl ketone. — Combustible. See Dangerous Goods. 

Dill seed.— An aromatic seed used medicinally and for cooking. 
Stowage as for seeds. , 

Dimeth yl amine. — An inflammable liquid. See Dangerous Goods. 
Dimethyl ether.— An inflammable gas. See Dangerous Goods. 
Dimethyl sulfate.— A corrosive and poisonous liquid. See Danger- 

''[h methyl sulfide. — An inflammable liquid. See Dangerous Goods. 
Dinit robrnzol. liquid and solid.- Poisonous. See Dangerous Good?. 
Dinitrochlornbcntol. — A poisonous article See Pi.np.rous -Goods. 
Dinitrotoluenc. liquid.— Comln.st iblc. So. Dangerous Goods 
Piphem/l/tmineclloran'inc. — Tear gas. See Dangerous Goods. 
Pinhenylchlornminf. — Te»r gas. See. Dangerous Goods 
Disinfectant*, liquid.— Some of these are combustible oi oo.ros.io, 

of ,hc <livi <livi ,rce - " hi c,' « ont ” ' " v n f rom 

11 jcbMIs is siStfsra w 

Draff on* blood. See Gums. 

S&g&JSskSS w m— * - 

of pips or slabs, it require* no shipped in rolls. 

OrdS- d^rpe The u^of hooks should he forbidden -hen 

I raiding or dischargme. stained hazardous poods and 

, nshaza'dons articles. See Dangerous Goods. 
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Dura ( dhurra ). — Also called Indian millet, Guinea corn, and Turk- 
ish millet. A small seed used for poultry food and in some countries 
as a rice substitute. Stowage as for seeds. 

Dyestuffs. — The principal vegetable materials used as dyestuffs are 
referred to under their individual names, such as cochineal, divi-divi, 
lac, and mirabolans. and notes on stowage are given in these sections. 

Dye woods . — Woods from which dye matter is obtained, some of the 
principal kinds being aspen wood, camwood, fustic, lima, logwood, 
sandalwood, and sa panwood. They are usually heavy and are gen- 
erally shipped in small pieces which require no special stowage except 
that they must be protected from water, which may seriously damage 
them by discoloration. 

Earthenware. — Because of the danger of breakage, every effort must 
be made to handle carefully and stow securely. Should be stowed in a 
•tween-decks space and relatively near the top so that no great weight 
will rest on the containers. Also, should be well blocked off, as with 
light case goods, to prevent movement when the vessel rolls. 

Ebony. — A heavy, hard, black wood obtained chiefly from trees 
growing in Ceylon, Madagascar, Mauritius, the East and West Indies, 
and used in cabinet and instrument making. It is frequently shipped 
in bacs containing pieces 4 to G feet in length and weighing 50 to 75 
pounds each. Ebony is comparatively valuable and should be care- 
fully tallied in and out and given special attention to prevent theft. 

Egg albumen . — See Albumen. 

Eggs * — Eggs are readily damaged by taint and so should not be 
stowed near odorous cargo or such goods as newly sawn timber, spices, 
potatoes, or other fruits or vegetables that may decompose and heat 
or give off odors. Egg cases should be handled carefully and should 
bo stowed on the flat, never on edge. Shipments of eggs are made 
from the East Indian Coast to Burma, packed in large earthenware 
jars, each jar containing from 500 to 1,000 eggs, usually packed in 
lime. These must be handled with especial care as they will break 
very easily. 

Eggs shipped from China and Egypt, in considerable quantities, 
are usually packed in light cases or crates. The use of refrigerated 
space for long voyages is increasing and this is resulting in far 
better carriage. 

Eggs, desiccated.— Shipped in cases, chiefly from Chinn. Stow in 
refrigerated space or in a cool place away from odorous cargo. 

fc rf r® ,, P ped cWfly from China - P acked «n tins in 
cases. Should be treated as wet cargo. See Refrigerated Cargo. 

v-gg-yolk powder.— Shipped from China and is dry cargo. If not 
ou7goods refrlgera,ed space ’ stow in a C0Ql piece away from odor- 

Egyptian privet.— See Henna. 

' These are well packed, but should be given special 

heavv caX h.f, S T^ They ^Y° uld not st °™ d «££ 
otheTlighTgoods g P g6 ’ e “ her entirely alone or with 

Gofds. tr0l ’y te (aCid) lattery ^—Corrosive. See Dangerous 

fra ? rant , «s' n Obtained from various widely distributed 
tropical trees and used in manufacturing printer’s inks, varni ™tc 
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Like other resins, it is a dry, clean cargo, but will melt if heated. 
Stow in a cool place well away from moist or oily goods. 

Emery ore.-— A dark granular stone used for abrasive purposes. It 
is shipped chiefly from Turkey and Greece, in bulk, bags, kegs, and 
barrels, and does not require any special stowage. 

Enamel ware. — Many enameled products, such as electric refriger- 
ators. hath tubs, and sinks, are snipped in large quantities. These 
are relatively valuable goods and every care should be taken to pre- 
vent chipping or otherwise damaging the enamel. The use of hooks 
on plywood cases containing these articles should be absolutely for- 
bidden. as much damage has arisen from this cause. In stowing, 
care must he taken that pressure does not distort the packages, other- 
wise the contents are likely to be chipped and damaged. 

E rail /rotors ( inh\ / taint . anti grease ). — Some of these are inflam- 
mable or combustible liquids. Sec Dangerous Goods. 

Esparto grass. — A wiry grass grown in North Africa and southern 
Europe and used in the manufacture of paper, rope, etc. It is packed 
in bales that stow from !)0 to 113 cubic feet per ton, and is frequently 
carried in full cargo lots. Esparto grass is said to be liable to 
spontaneous combustion, and precautions should be taken to guard 
it against fire hazards during loading, discharging, and throughout 
the voyage. The grass loses weight during the course of a long 
voyage and bills of lading usually protect the vessel against this 
contingency. 

Because of its light weight a deck load is usually carried when a 
full cargo is taken. The deck load should be well secured and cov- 
ered with tarpaulins to protect the grass. The deck should he well 
dunnaged and the tarpaulins carried down the side of the deck load 
and tucked in between the lower tier of bales and the dunnage. 

Esparto pulp. — The pulp made from esparto grass, and shipped 
largelv from France. Ordinarily dry stowage. 

Essential oils. — A large number of essential oils are shipped from 
different countries, sometimes in drums, and sometimes in smaller 
containers, such as tins or cases. Since these oils are volatile, they 
possess a certain ability to cause ignition of organic or finely divided 
material, such as cotton, waste, textiles, sawdust, and charcoal when 
mixed with same. They should not be stowed with cotton, solvents, 
textiles, or similar materials or with foodstuffs. The principal essen- 
tial oils are: 


Almond. 

Aniseed. 

Apricot. 

Attar of roses, 
liny. 

Bergamot. 
Birch tar. 

Bo is de rose. 

Cojeput. 

Cnmphor. 

Cnnnngn. 

Caraway. 

Cardamon. 

Cassia. 

Cedar. 

Celery. 

Cinnamon. 

Cltronella. 


Clove. 

Copaiba. 

Coriander. 

Croton. 

Cubeb. 

Cumin. 

Dill. 

Eucalyptus. 

Fennel. 

Geranium. 

Ginger. 

Grapefruit. 

Juniper. 

Lavender. 

Lemon. 

Lemon grass. 

Lime. 

Linaloe. 


Mace. 

Mandarin. 

Marjoram. 

Mustard. 

Ncroli. 

Nutmeg. 

Orange. 

Origanum. 

Tarsely. 

Patchouli. 

Pennyroyal. 

Peppermint. 

Petitgrain. 

Pimento. 

Pine needle. 
Pine pumilionis. 
Pine sylvestris. 
Hose. 


Rosemary. 

Hue. 

Snpol. 

Sage. 

Sandalwood. 

Sassafras. 

Savin 

Spearmint. 

Spike. 

Spruce. 

Tansy. 

Thyme. 

Valerian. 

Vetlver. 

Wintergreen. 

Ylang-ylang. 
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The oils listed above are all of vegetable origin and each possesses 
in a concentrated form the odor characteristic of the plant from which 
it is obtained. They have pungent smells and should be stowed well 
away from such articles as tea, tobacco, and foodstuffs. A frequent- 
practice is to stow these oils in peaks where they will be isolated and 
where possible tainting or leakage damage to other cargo is entirely 
eliminated. The peaks should be well dunnaged and ventilated. It. 
is recommended that dunnage used for essential oils should Ik* dis- 
posed of following discharge to prevent possible damage to food- 
stuffs, or other cargo carried on the next voyage. 

Ethane. — An inflammable gas. See Dangerous Goods. 

Ether , diethyl and ethyl. — Inflammable liquids. See Dangerous 
Goods. 

Ether , sulfuric. — An inflammable liquid. See Dangerous Goods. 
Ethyl acetate. — An inflammable "as. See Dangerous Goods. 

Ethyl aldehyde (acetaldehyde). — An inflammable liquid. See 
Dangerous Goods. 

Ethyl benzene. — Combustible. See Dangerous Goods. 

Ethyl bromide. — An inflammable liquid. Sec Dangerous Goods. 
Ethyl butyl acetate. — A combustible liquid. See Dangerous Goods. 
Ethyl butyrate. — A combustible liquid. See Dangerous Goods. 
Ethyl chloroacctate.— A combustible liquid. See Dangerous Goods. 
Ethyl chlot'ide. — An inflammable liquid. See Dangerous Goods. 
Ethyl hexaldchyde. — A combustible liquid. See Dangerous Goods. 
Ethyl lactate. — A combustible liquid. See Dangerous Goods. 
Ethyl methyl ketone. — An inflammable liquid. See Dangerous 
Goods. 

Ethyl nitrate (nitric ether). — An inflammable liquid. See Dnnger- 
ous Goods. 

Ethyl nitrite (nitrous ether).— An inflammable liquid. See Dan- 
gerous Goods. 

Ethyl silicate.— A combustible liquid. See Dangerous Goods. 
Ethylene.— An inflammable gas. See Dangerous Goods. 
Goods™* dic M°ridc.— An inflammable liquid. See Dangerous 

Ethylene oxide.— An inflammable liquid. See Dangerous Goods, 
fkf u % ly P tus llie leaves of the eucalyptus tree from which 

Australia 8 SeUaves bh,pped ,n bagS chicfl - v from Spain and 

..f t T alypt ^ °'f — Also kno T n , as ka . vu P«‘<* nn< l white wood oil in 
A , res,n , ous 0,1 ? btalned fron > the leaves of Australian 

t ons 8 Tt U e n^ nd Use f , "P erfume >-y. nntiseptics. and toilet prepara- 
tions. It is not as valuable as most essential oils, but because of its 
pnngent smell it should be given the same type of stownge 

found chiefly in° therLs of the Canadian Paa^ 

ExceUior.-X hazardous article. See Dan-erous Goods Protect 
from sparks or open flame. Reject wet or insecurely ^ctd conS 


444742 - 


-23 
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Explosives . — See Dangerous Goods. 

Extracts, liquid fa coring .— -These usually consist of alcoholic solu- 
tions and many of them are inflammable or combustible liquids. See 
Dangerous Goods. 

Fa rina . — A >tarchy product used in making dextrine, for stiffening 
fabrics, and for food. Usually packed in Lags, boxes, or barrels, 
which should be stowed in a cool dry place away from odorous or 
wet goods. 

Fats, vegetable . — Vegetable fats are shipped in important quanti- 
t ics for use in the manufacture of soaps, candies, etc. They are usually 
packed in drums or casks which should Ik* carefully inspected, since 
a faulty container would permit leakage during the voyage. They 
should be stowed in as cool a place as possible and away from cargo 
that might he damaged by leakage. The more important products 
of this class are : 


Avocado oil. 

Mayberry oil. 

< 'arapa nil <01 ha-wood ». 
Chinese vegeiable-lallow. 
Cacao butter. 

Coconut nil. 

Ghee butter. 


Macassar oil. 

Mnhwn butter. 

Oil of mace ( nutmeg i. 
Palm oil. 

Palm seed oil. 

Pinc.v tallow. 

Shea butter. 


Fam hr a ns. — A dried Unui used as a foodstuff and for stock feed. 
Shipped in bags chiefly from Argentina. Stowage as for beans. 

Feathers. — The commoner types of feathers, such as duck and goose, 
used for upholstery, bedding, etc., which arc shipped chiefly from 
China and the Soviet Union in hales or sacks, require no special 
stowage, hut should Ik* kept away from articles of an oily nature. Ii 
clean and no odor, may he stowed with general cargo; otherwise 
separate stowage. I)o not stow near tea. . , , 

Valuable feathers such as ostrich, peacock, bird of paradise, argus 
pheasant, egret, white heron, and adjutant, are usually packed in 
wooden boxes which are sometimes scaled or sewn in coverings. 1 hose 
should he stowed as valuable cargo m the ships strong room or 
special cargo locker and given special protection against pilferage. 

Feed v >rct mixed ( prepared animat feeds). — Some of these ma\ 
cause spontaneous hea/ingand possible ignition, and must be stowed 
away from heat in a cool, dry, well -vent dated compartment. Classed 

as hazardous articles. Sec Dangerous Goods 

Felt . — A cloth made of wool. hair, and the like, heated. rolled, and 
pressed. Many varieties are shipped, such as fine felt for h«ts, roof np 
felt etc. Should I* given ordinary dry stowage. Do not confuse 
xv!ih inodorous felt, which is a dangerous cargo. 

Frit inodorous. — This product, made from flax, jute, or some 
•X material' t rea ted with rosin and oils, is liable to spontaneous 
combustion r It is fluently carried on deck. If stowed below .t 

S&s SMS a 

o">-Obt!ined from fennel seed,. See Essential oils. 
Ferrosiliron . — A hazardous article. Sec Dangerous Goods. 


COMMODITIES AND THEIR STOWAGE 347 

The Board of Underwriters of New York has issued a rule for the 
stowage of ferrosilicon, which reads as follows: 

A. Ferrosilicon in goo<l barrels, drums, or cases, containing not more than 
15 percent or not less than 80 percent of silicon may be carried under dock 
a wav from crews’ quarters in a well-ventilated hold. 

B. ' Ferrosilicon In good barrels, drums, or cases, produced in electric furnaces 
and containing not more Ilian 30 percent and not less than 70 percent may 
be carried under deck away from crews* quarters in a well-ventilated hold. 

Each consignment of ferrosilicon must be accompanied by a certificate from 
the maker or shipper stating the percentage of silicon it contains, and each 
package marked with the words “Ferro Silicon." 

All consignments of Ferrosilicon must have been exposed to the air at least 
ten ( 10 ) days before shipment. 

Fenugreek (inethie seed).— 1 These seeds yield a yellow dye and are 
used medicinally and in the manufacture of perfumery. Shipped 
in considerable quantities chiefly from India, Egypt, and Morocco. 
See Seeds. 

Ferric arsenate. — A poisonous article. See Dangerous Goods. 

Fendc arse nit e. — A poisonous article. See Dangerous Goods. 

Ferro phosphorus. — A hazardous article. See Dangerous Goods. 

Ferrous arsenate. — A poisonous article. See Dangerous Goods. 

Fertilizers , tankage. — A dried and ground product of garbage, con- 
sisting principally of vegetable fibers. Is subject to spontaneous 
heating and ignition and has an offensive odor. Classed ns a hazard- 
ous article. See Dangerous Goods. 

Fibers.-— 1 The principal fibers shipped in international commerce, 
all of which are dealt with under their particular name in this section, 
are: 


Asbestos. 
Bristles. 
China grass. 
Coconut. 


Coir. 

Cotton. 

Flax. 

Hemp. 


Horn. 

Istle. 

Jute. 

Kapok. 


Ratlin. 

ltnmle. 

Rhea. 

Rice. 


Some fibers, as flax, hemp, istle, and jute, may be subject to spon- 
taneous heating and possibly fire. Great care must be exercised to 
prevent streaks of flame from coming in contact with them and they 
must be stowed well away from vegetable and animal oils. These 
libers are classed as hazardous articles. See Dangerous Goods. 

t igS' Slupped in boxes bundles, bags, and baskets chiefly from 
hmjrna and Lisbon. Should be kept away from odorous cargo, and 

that thp n fiL be St *u ed °Vi° P ° f dr >’ ™ r Z°. unless inspection has shown 
Qf th ° r 5 U ? hly d £ ed ’ othe T rwiSe there is danger of leakage. 

SelNutf ?r ° m Turkey ’ ltal * S P” in ’ Frnncp - nnd el «- 

arffnTai7mIhU°^n P j CtUre | film !; ph ° to R ra P llic and X-ray films 
Goods b d C BSSed " S dan S erous goods. See Dangerous 

Un^. n€ &e E te7tfalo^ n,ial °“ cMefly fr ° m the Soviet 

nlosi yes' 0,1 9 o 7 rf any types „ of fireworks are classed as dangerous ex- 

fed State febut S i™ i , Th ^ Bre sh ‘P-P ed not -‘y fron, 
Hong Kong^Rher ' Sh "* l “ i ’ 

ieavy & ooas. if possible, should be stowed on top 
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of nil other cargo or used as beam filling, but not as broken stowage. 
Firecrackers are classed as “Dangerous Material, first category,” by 
the Suez Canal Authorities, whose regulations impose severe restric- 
tions on vessels carrying first and third category goods in the same 
hold. See Suez Canal Regulations in section. “Dangerous Goods,” 
chapter IX. 

Fish oih . — There are a number of fish oils, including: Herring 
oil. shipped in barrels and in bulk principally from North Japan 
and Eastern Siberia: seal oil. ship|>cd chiefly from Newfoundland 
and Greenland; and sperm oil. whale oil, menhaden oil, etc. All 
are odorous and usually possess high flash points. If they leak on 
sawdust, vegetable fibers, or other organic materials, there is danger 
of spontaneous heating and ignition. They are classed as hazardous 
articles. See Dangerous Goods. 

F/.sh sera/* (fish mrnt ). — Ground and dried fish residue. Subject 
to spontaneous heating and ignition. Offensive odor: will contami- 
nate tine foodstuffs. Classed as a hazardous article. See Dangerous 
Goods. 

The Board of Underwriters of New York states that: 


than 


Fish meal or ftsh scrap containing not less than 8 percent and not more 

12 iMTcent moisture «*r having a temperature exceeding 100 degrees F. when 
loaded may lie slowed in a poop. bridge dock, forecastle, or in a 'tween deck 
away from tl»e batch square in which the meal is loading. Dunnage should 
lie plentifully laid lie I ween tiers to allow circulation of air. no beam fillers to 
prevent direct ventilation to the ventilators and the hatch coamings should have 
air space in holds or decks. 

Fish meal or scrap may lie stowed in a hold or deep tank providing those 
spaces have good ventilation, ventilators to he over one foot or more in 
diameter for direct ventilation. The hold and/or deep tank must have dunnage 
n inches high spared a foot apart laid fore and aft on the skin of the ho d 
with thwartshlp dunnage laid on top. Where a deep tank which may emit nln 
oil settling tank Is separated from a holler room by one l»nlklioi»<l. 

iisli meal should »*c stowed not less than 4 feet from this steel bulkhead olid 

' Xt'everv ri feet up In stowage two air ducts of Inch dunnage laid athwart- 
shin in line with the fore and aft hatch coamings with two other air dmts 
laid fore and aft in line with the hatch coamings. Is.th air duct lines to oj 
from whig* to wing and bulkhead to bulkhead to Join up with 4 perpendicular 

* ^ "l f* ' llie* ha't <‘h 'c<^ quarter columns, these columns JJ" J* 

air ducts providing the bags are stowed away from the columns at hast 

r-TWffi S -a ir X r: 

asryraiA- .. ***** 

Fitch *kins . — The skins of the polecat " ***">• *• „ 

Shipped in bales ehien.v from the Sov.et Un.on. See Furs. 

S ^:,._Tbe fiber from which 

iX. .«! «§5h?«* v«,v * 
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for different countries and ports, but generally average from 400 to 
450 pounds per bale. The stowage factor varies greatly, according to 
the density with which the bale is packed. Should be well-dunnaged 
and ventilated and kept apart from wool, copra, and other articles 
of an oily nature to protect against heating. If shipped in a damp 
condition, flax is especially liable to heat. See Dangerous Goods. 

Flaxseed (linseed ). — -The seed of the flax plant, from which linseed 
oil is obtained. See Linseed, also Seeds. 

Flaxseed oil . — See Linseed oil. 

Fleaseed (fieawort) .—See Psyllium seed. 

Flour . — Flour is subject to damage by tainting and from moisture. 
It should, therefore, be stowed well away from any odorous goods, 
such as tar or turpentine, and also away from wet or oily goods that 
may heat and throw off moisture. It should never be stowed on 
or with newly sawn lumber nor over corn or other cargoes likely to 
heat and give off moisture. Large claims have arisen from these 
types of stowage, and also from stowing flour in the same hold with 
fresh apples, Hour being readily damaged by apple taint. 

Flour in bags should be well-dunnaged and kept from contact with 
metal parts, such as stanchions or bulkheads, by the use of mats. 
Flour in barrels should not be stowed in excess of 8 heights; the 
lower tiers should be well bedded, and only light cargo should be 
stowed on top. 

The Board of Underwriters of New York has issued the following: 


BULKS FOB VESSELS LOADING FLO U II OUT OF UNITED STATES GULF POUTS 

1. Steumer’s holds and compartments in which flour is to be loaded should be 
Inspected for cleanliness. Surveyor should also promptly ascertain from the 
Master and/or his Agents whether a certificate of Inspection has been obtained 
from the United States Department of Agriculture ns to cleanliness and freedom 

., If such bus been obtained, the following 

clause should be stamped across the fuce of the Board’s certificate 
The Board’s surveyor at • • • was advised by the Master and/or his 
nS , 0 | b J B of cleanliness applicable to this voyage has been 

2‘i {I®?, * h S Uu led St , ates Department of Agriculture prior to the 
steamer s loading flour in number • • • hold 

"; s „ bcc , n ob, , alnod from the United States Department 

ol thf Board's certificate * C ' 0USC Sh ° U,d be S '“ mpcd ncross 0le fo «' 

loading flour* In number ? !P £5“ ,,t ° f AsrlCul,uro > lrlor «» *»■«■» 

I FinUr J e n dl !? n o gc . d a ° d P ro, «'ed from all liability of stain or sweat 

piSssss 

noimnageLleKa^l^r^S^ fl ° Ur S “<* «“* 

55- 
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Fluorspar {fluorite). — A mineral compound of calcium and fluorine 
used in the manufacture of glass, hydrofluoric acid, etc. Shipped 
from China, Mexico, and elsewhere, packed in baskets, matting, bags, 
and in solid blocks. Should be given ordinary dry stowage, but care 
should he taken to prevent damage to other goods through siftage 
of the dust. 

Foodstuffs . — Many foodstuffs are liable to serious damage from 
tainting and also from moisture. Delicate foodstuffs should there- 
fore he stowed well away from odorous cargo and also from moist 
or oily goods which may heat and throw off moisture. They should 
not be stowed near newly sawn lumber. 

Footwear. — Requires no special stowage, but every precaution must 
be taken to guard against pilferage, since boots and shoes are one 
of the articles most frequently sought by experienced pilferers. 

Formaldehyde {formalin). — A combustible liquid with a pungent, 
suffocating odor. Must Ik* stowed away from foodstuffs and other 
delicate cargo. See Dangerous Goods. 

Formic acid , corrosive . — See Dangerous Goods. 

Foundry facing*. — Finely pulverized bituminous coal, subject to 
heating and ignition. Stow well away from sources of artificial heat; 
do not overstow. 

Fox skin s . — Shipped in bales from the Soviet Union, Scandinavia, 
and elsewhere. See Furs. 

Frankincense . — An aromatic gum or resin used as an incense. A 
valuable cargo that should be carefully tallied and watched and stowed 
in the ship's strong room or special cargo locker. 

Frozen meat. — See Refrigerated Cargoes, chapter IX. 

Fruit , fresh. — See Refrigerated Cargoes, chapter IX. 

Fuel oil*. — A term employed broadly to describe any petroleum 
product used for the production of heat or power, ranging from the 
distillate series, down to and including any product which can be 
made liquid by steam heat. Flashpoint is variable, but many are com- 
bustible liquids. See Dangerous Goods. 

Fuel , patent.— Sec Briquets. . 

Fuller* earth.— A clavlikc substance used in fulling or thickening 
cloth. Shipped in bags ‘barrels, and boxes. Requires no special stow- 
age, but must be kept dry. When packed in hags and stowed above 
other cargo, such as timber, separation cloths should he laid beneath 
it, as if the earth mixes with timber it will later damage the machinery 
used for dressing the wood, and claims will result. 

Fulminate of mercury.— A dangerous explosive. Sec Dangerous 

( °Ftn'fnral . — A combustible liquid that will contaminate foodstuffs. 

See Dangerous Goods. . 

Furniture. — Usually packed in cases or crates which should be gi\en 
good dry stowage. Special care should be taken not to stow heavy 

weights over furniture. ....... 

[Furs.— Valuable furs should Ik- stowed in the ships strong room 01 

special cargo locker, which should be rat proof. 

Among the more valuable furs are: 

nadeer Marten. Polecat. 

Mink. Rnecoon. Weasel. 

Chinchilla. Muskrtif. £ ob , ,p * 

Ermine. Nutria. Seal. 

Pox Otter. Skunk. 
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These furs are packed in bales or sometimes in tin-lined boxes, and 
are shipped chiefly from U. S. S. R., China, and Canada. 

The cheaper furs, such as rabbit, cat, and the skins of certain types 
of dogs, are usually baled. All furs should be well ventilated during 
the voyage, and should be stowed away from wet goods and from 
cargo that is likely to be damaged by the odor of the skins. Stowage 
should be arranged to prevent damage to bales from chafing or 
damage by contact with iron. etc. See also Skins. 

Fusees , railway. — Explosives. See Dangerous Goods. 

Fusel oil, — A combustible liquid. See Dangerous Goods. 

Fustic. — A yellow dvcwood shipped chiefly from Jamaica. Mexico, 
Costa Rica, and Nicaragua. It is very crooked and is shipped in 3- 
to G-foot lengths, which makes it useful for broken stowage. 

Fuzes. — Some fuzes are classed as dangerous explosives. See Dan- 
gerous Goods. 

O a] art gal. — The root of an Asiatic plant, somewhat like ginger. It 
is usually carried in bags and requires good dry stowage. 

Galban ( galbantnn ). — See Gums. 

Galena (bad ore). — This is shipped in bulk from Spain, and in 
bags from China, and elsewhere. See Ores, in chapter IX. 

Gall nuts or galls . — These so-called “nuts” are abnormal growths 
caused bv punctures made by insects in the leaves of a variety of oak 
found chiefly in Turkey, Syria, and China. They have a high tannin 
content and are used in tanning and for the manufacture of tannic 
acid, medicine, inks, and mordants. Shipped in bags and boxes. 
They are clean, dry goods and may be stowed among other cargo, but 
arc likely to heat and consequently require good ventilation during 
the voyage. 

Galinut extract. — Shipped in boxes, sometimes tin-lined. Should 
be stowed m a cool place. 

Galvanized Iron . — This is iron coated with zinc and is most com- 
monly shipped in the form of sheets. It should not he worked duriim 
rain and care must be taken not to damage the zinc coating, for if it 
is injured the iron will rust, particularly if it is exposed to moisture 
and varying temperatures. 

Gambia- (terra Japonic*).— kn extract obtained from the leaves 
of certain East Indian plants and used in tannins and dveinc In 
W Knmb,er nppcars brow " or Jellow earth,' amf since 

“ t T»nnnl d E I?*? : Ja P an ;, “ beanie known ns terra Japonico or 
Japanese earth. It is usually prepared in the form of small cubes 

T> U ne!f™lTn kT S "i the form . of ! nr S e blocks, also disks and long sticks! 
“ o ba,cs > boxes, or baskets. Gambler should not be stowed 

?oal T,f?L COm, .T h ‘?j ex<;ept l jela ‘. ong ’ nor over an >’ cargo except 

KSffifsy. •" d A - S ^ 
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airtight and their lower sections should be cemented to make them 
watertight. 

No dry or delicate cargo should be stowed in the same compart- 
ment with ganibier or in a compartment connected by ventilators with 
'he one in which ganibier is stowed. If possible, no other cargo should 
be stowed over ganibier, but if this cannot be avoided, the gambier 
should be well boarded over and matted to prevent the top cargo from 
sinking down into the heated ganibier. Cutcli may be used for over- 
stowing ganibier, since it is of the same character, but overstowing 
should be avoided if at all |x>ssible. 

Compartments containing ganibier should be kept well ventilated 
throughout the voyage, and it is recommended that hatch covers be 
• emoved for this purpose whenever possible. 

Gamboge . — A gum resin obtained from trees growing chiefly in 
India, Ceylon. Siam, and Cochinchina, and used to make a yellow 
water-color pigment. It is usually shipped in wooden boxes which 
contain the gum in the form of lumps and in the form of small 
cylindrical sticks called -pipe gamboge,” formed by the liquid being 
collected in lengths of bamboo cane. Gamboge is a poison. It should 
be stowed in a cool place away from foodstuffs. 

Gambree . — A variation of gambier. 

(. r'anja . — A preparation made from the hemp plant and used in the 
Far East as a narcotic and as tobacco. Shipped in small quantities 
in bundles. 

Garatuine. — A dyestuff made by treating madder with sulfuric acid. 
Stow away from foodstuffs and articles liable to damage by leakage. 

Garbage tankage ( tankage fertilizers ) . — See Fertilizers, tankage. 

G urban sos . — See Chick peas. 

Garlic, — Has a strong smell and a pungent taste. Shipped princi- 
pally from Mexico, and Portugal. Perishable cargo. Should be 
well ventilated to prevent deterioration. See Onions. 

Gas (hips, hydrocarbon . — Lion id condensate of gas. Disagreeable 
odor and will contaminate foods! uffs. An inflammable liquid. See 
Dangerous Goods. 

Gas identification sets . — These sets frequently contain poisonous 
liquids and gases and consequently are classed as poisonous articles. 
See Dangerous Goods. 

Gases (compressed gases ). — See Dangerous Goods. 

Gasoline . — An inflammable liquid. See Dangerous Goods, also 
Petroleum Products, in chapter on Stowage of Special Cargoes. 

Gentian root .— A dried root used medicinally. Shipped chiefly 
from Spain, Yugoslavia, France, and Belgium. It is usually packed 


in bags or bah 


les, and should Ik? given ordinary dry stowage, away 

from moist, oily, or odorous cargo. , , . „ _ TT c c u 

Geranium oil — An essential oil, shipped chiefly from U. b. b. 
Algeria. East Africa, and Cnited Kingdom, bee Essential oils. 

Ghee (a hi ). — A butter prepared chiefly from buffalo milk and used 
in the East by Mohammedans in place of lard which their religion 
forbids them 'to employ. Usually packed it. second-hand casks and 
kerosene oil tins. It should Ik- regarded as wet cargo liable to leakage 
a ,„l should he stowed away from scented or odorous goods to keep it 

from being tainted. . 

(tin . — See Alcoholic Liquors, in chapter 1A. 
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Gingelly (sesame).— 1 The seeds of a plant cultivated in India, 
China, Japan, Asia Minor, and elsewhere, from which an oil is ex- 
tracted for use in soap making, and cooking. See Seeds. 

Ginger. — The root of a plant grown chiefly in the East and 'vest 
Indies, China, and India. It is shipped in single and double bags 
and requires no special stowage. It is frequently used as broken 
stowage with clean dry cargoes. 

Ginger, preserved. — The ginger root preserved in sirup and packed 
in jars. Special care should be taken to stow cases containing these 
jars with the marks uppermost, or the sirup is likely to leak out and 
damage other cargo. Should also be protected against pilferage. 

Ginseng. — The root of a plant grown chiefly in North China, Man- 
churia, and Canada, and valued by the Chinese as a medicine. It is 
usually packed in the East in shallow oblong baskets, which should 
be given good dry stowage, away from oily, moist, or odorous goods. 
It should also be protected against pilferage by native longshoremen 
and others. 

Glass ( sheet or plate). — Requires very careful handling. Crates 
and cases of plate glass should be stowed on edge and athwartship, 
preferably in a ’tween-deck. They should be stowed on the deck, with 
the properly marked side uppermost, and with no dunnage, since 
the case should be supported along its entire length and dun- 
nage might interfere with this arrangement. Cases of ordinary 
window glass, it is stated, will stow satisfactorily fore and aft, if such 
stowage is necessary. It is best to stow cases of glass in the square of 
the hatch so handling to the wings will be avoided. Such cases should 
never be stowed on top of bagged goods or other cargo that is likely 
to settle. They should be well chocked off and all broken stowage 
spaces surrounding them should be tilled with suitable goods in order 
to minimize movement of the cases caused by the movements of the 
vessel. 

Glucose.— A sirup derived from corn and other vegetable products. 
It is usually shipped in barrels, sometimes in cases. There is some 
danger of leakage from barrels, particularly if subjected to heat 
which causes the glucose to thin out. 

Glues took. — A substance obtained by boiling the hoofs and other 
parts of animals, and shipped in both liquid and dry condition in 
barrels drums, bales (glue pieces), and cases. If carried as a liquid 
it should be given good stowage in a cool, well-ventilated place, the 
poop, bridge space, or sauare of the hatch being commonly used. If 
™Lk Pt dr ?’ e ‘ U A ls '• y to P utre . f y an d give off odors thnt will tnint 
husti ^ £ 00 ? s ' pieces are said to be liable to spontaneous com- 

S * nd sev f rnl ™ ve ^ s f\ s have been attributed to this product. 

iWp w«n t y ; f i le / ,< i CeS sh ??¥ be stowed a ™y from heated surfaces, 
m a well-ventilated place which is readily accessible. 

0,3^ j ls ls usuaI1 ? dipped in drums which should be treated 
as wet cargo and not stowed with dry goods. 

animld. Aair *“ Shl PP ed in bales chiefly from U. S. S. R. See Hair, 


b ? 1 . es and bu n d les chiefly from South Africa 

^?sciSa£SMfer d Pero - te 
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(train. — See chapter entitled “Stowage of Special Cargoes.” 

(t mm . — An Indian pulse, shipped in hags, and used as a cattle feed, 
etc. See Seeds. 

( ! m/n s. — See Fre-h Fruit, also Refrigerated Cargoes, in chapter IX. 

(traphitr, — See Rlacklead. 

(,'mss sr, //.v. —These are very fine seeds which ar.e usually shipped 
in bag.-. sometime- double or of closely woven material to prevent 
the seeds from passing through. They should be stowed in a cool, 
dry place and protected as well as possible from heat and moisture 
during t lie voyage. 

(t nas< v. — Creates melt if healed and are likely to leak on other 
cargo. They should he stowed in a cool place away from heated sur- 
faces and should he treated as wet cargo subject to leakage. 

Gr> nad> s . — Classed as Dangerous Explosives. See Dangerous 
( ioods. 

(t r'nnlstoius . — These are sometimes packed in cases, but are fre- 
quently carried loo-e. when they must he stowed on edge and well 
blocked olF to prevent movement. They should he given careful 
handling at all times to prevent breakage or chipping. 

(iron m! nuts {peanut*, monkey nuts, earth nuts ). — Shipped in large 
quantities chiefly from India and West Africa, in both the shelled 
and unshelled state, hut principally the former. When carried in 
bags and the nuts are shelled and dry. they may he stowed with dry 
cargo. Care should be taken when loading shelled nuts to prevent 
bruising of the cargo through slings striking the hatch coamings, etc., 
as serious damage has frequently lieen caused as a result of the bruised 
tints heating and bags being scorched. Bagged nuts should be stowed 
in a cool, well-ventilated place, away from wet or moist cargo or goods 
that is liable to heat. . 

When shipped in bulk, the nuts should Ik* given ample surface ven- 
tilation. as the nuts readilv become heated when new. particularly if 
loaded in Mav or June at West African ports after heavy rain. *uts 
that have been exposed to the rain should never be stowed near the 
boiler or engine room, as many fires have been caused by such stowage. 

Groundnut oil . — See Arachis oil. . . . . . . 

(iuananuito skin*.— The skins of a fur-bearing animal found in 

Argentina. Brazil, and Chile. See Furs also Skins. 

Gnono.— A valuable manure collected from islands off the coasts 
of Peru and Chile, also shipped from South Africa. Argentina. Mexico. 
Cuba, and elsewhere. It should never be stowed in the same compart- 
ment with foodstuffs, and some authorities recommend ,, 'at>tshm , d 
not even be carried in the same vos>el with foodstuffs or o her delicate 
•mods. Guano must be kept apart from nitrate of soda, winch is 
shipped from the same South American ports, and it must he protected 
against contact with salt water. Ram water, however, does not injure 

^Gi/anyl nitrosamino guanyl tetrozenc. — A dangerous explosive. 

S °6 r wtf/iyT w Ttrosam i no guan glide nc hydrazine dangerous explo- 

.STn'herb of the aster family. - d ns a substi- 

tute for rubber, and shipped chiefly from Mexico, fcee Rubhoi. 

G uiac . — See Gums. 
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Ginea com (durra). — Stowage as for seeds. 

Gums. — A large number of gums arc carried in ocean commerce and 
are used in the manufacture of varnish, adhesives, etc., and as stiften- 
imr for textile fabrics. They are all inflammable and should be 
stowed with this in mind. 

Gums are packed in bags, cases, baskets, chest s, and various other 
containers. They are clean, dry cargo, but will melt if heated. They 
should therefore be stowed in a cool place, well away from moist or 
oily goods or cargo likely to damage them by taint, also from cargo 
liable to heat or spontaneous combustion. (A list of the principal 
gums of commerce follows.! 

Gum arabic ( acacia gum). — Shipped chiefly from Egypt, Senegal, 
and Arabia. 

Gum benjamin (benzoin.) — Shipped from Singapore, Netherlands 
Indies, French Indochina, and Thailand. 

Gum camphor. — Obtained from a tree that grows in Japan, China, 
Borneo, and Ceylon. 

Gum churrah.-— A resin extracted from the hemp plant and shipped 
in small quantities. 

Gum copal . — A hard resin obtained chiefly from trees growing in 
East Africa, Zanzibar, Madagascar, and South America. Used in 
making varnishes. 

Gum dammar. — A resin obtained from several East Indian trees 
and used in making varnishes. Shipped chiefly from British Malaya, 
Netherlands Indies, and the Philippine Islands. 

Gum dragon's blood. — A resin obtained from some species of rattan 
palms found chiefly in Sumatra and Borneo and largely used as a 
red stain in coloring varnishes. It is usually shipped in cases, al- 
though the highest grades are sometimes shipped in the form of 
cylindrical rolls wranped in palm leaves. 

Gum galban or galuanum. — A gum used medicinally and in making 
varnish. It is usually shipped in bags, and is exported from Iran 
and India. 

Gum guiac (guaiac). — A resin with a balsamic odor obtained from 
the guiac tree and used medicinally. Shipped chicflv from Domini- 
can Republic. 

Gum karaya.—k pm obtained from several East Indian trees and 
used as a substitute for gum tragacanth. 

Gum kau ri. Shi p ped from New Zealand, in bags and cases, and 
used in making varnishes. ’ 

c ; lm ob '\ i " ed f,on > sev er»l East Indian trees and 
used as a substitute for gum tragacanth. 

n r ! sin ol i tained . the lentisk or mastic tree and 

amf Syria manufacture of varn »shcs. Shipped chiefly from Greece 

a A gum ™? in obtained from trees found chieflv in 

Arabia, Ethiopia, and British East Africa. It is usually shipped in 

perfumef 13 ^ ” mCd,C ‘ ne and in the — facture o/inS and 

in olibanum.—A gum resin used medicinally and for making 

from India hlPPe<1 ° m Soma,,land V ' a Aden ’ and small quantitief 
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Gum sandarac. — A pale yellow gum resin that exudes from the 
sandarac tree of (lie Atlas Mountains in North Africa. It is shipped 
from Moroccan ports, usually in barrels, and is used in malcin" 
varnishes and polishes. 

Gum Senegal. — Derived chiefly from a Central African tree, the 
Acacia Senegal. 

Gum talk/. — A form of «jum arahic obtained in the Blue Nile region 
of the Anglo-Egvptinn Sudan. 

Gum tragacunth . — Shipped chiefly from Smyrna. U. S. S. R.. India. 
Iran. Iraq, and Turkey, usually in the form of dry flakes. It is used 
in pharmacy for making pills, also in calico printing, bookbinding, 
etc. 

Gum t ragasol {locu.st-hean gum ). — The gum obtained from the pods 
of the locust or carob tree. 

Guncotton. — See Dangerous Goods. 

Gun jah . — A variation of Ganja. which see. 

Gunnies . — These are bags made of jute or burlap, which are shipped 

chiefly from India and Scotland in compressed hales. The word 
‘•gunny’’ is also used to refer to all other types of jute manufactures, 
such as hessians, rough sacking, etc. Gunnies are clean, dry cargo and 
requiit* no special stowage, hut care should he taken, if they are stowed 
with other cargo likely to sweat, not to place gunnies under beams or at 
other spots where condensed moisture might contact the bales. The 
use of hooks for handling baled gunnies should he strictly forbidden. 
See also Dangerous Goods, ns burlap bags are classed as hazardous 
cargo. 

Gunpowder. — A dangerous explosive. See Dangerous Goods. 

Gutta-percha . — A substance resembling rubber, but containing more 
resin, obtained from several trees found in the Malay Archipelago, 
Netherlands Indies, and Nigeria. It is chiefly used for insulating 
electric cables. Has no objectionable qualities. For stowage, see 

Rubber. . ... 

Gutta sink. — A low grade of gutta. somewhat similar to gutta- 
percha. Sec Rubber. „ . , . . 

Gypsum. — A soft mineral, usually carried in bags, sometimes in 
barrels and blocks. It requires good, dry stowage and should l>e 
stowed awav from go ods likely to be damaged bv moisture. 

T1 air. animal.— Horsehair, horse-tail hair, badger hair, goat s hair, 
etc. Shipped largely from China. Japan Australia. Argentina, 
Mexico, and IT. S. S. R.. usually in bales but sometimes in bags an 
c*.se«. Requires no special stowage, but care must be exercised n 
handling the impressed bales since they are frequently poorly covered 
;in d | here is danger of much of the contents being lost. 

II air human . — Shipped in ca*es and bales chiefly from China and 
Italy. Valuable cargo, and should be stowed in the special-cargo 
locker. If stowed in a hold, it should 1 m* covered with other carp 

immediately to prevent pilferage. T t c q t? 

TIareskins. — Shipix-d in bales chiefly from Argentina, U. S. S. R~ 
«nd Scandinavia. See Skins, also Furs. . . 

II ay . — Usually shipped in hales and clawed as a hazardous i nrt^l ■ 
See Dangerous ’Goods. Do not stow in same hold with < 
or inflammable liquids. When stowing quantities in one - hold , pro- 
vide vent flues through the stowage to give free circulation of air. 
Bales with broken bindings should be rejected. 
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Helium. — A compressed gas. See Dangerous Goods. 

Hematite . — The red oxide of iron and an important ore in inter- 
national commerce. Shipped in bulk. See Ores, in chapter on Stow- 
age of Special Cargoes. 

Hemlock bark. — Used in tanning, and shipped in considerable 


as it is liable to spontaneous cumuubiiuit n it nus conuicicu uicsc 
or similar materials. If stowed with wool, as at New Zealand ports, 
dunnage must be placed between the hemp and wool. Sec Dangerous 
Goods. 

Hempsccd. — Shipped in considerable quantities from China and 
Japan. See Seeds. 

Hempsccd oil. — Shipped chiefly from Poland. See Vegetable oils. 

Henbane. — A poisonous herb of the nightshade family. Shipped 
principally from E"Vpt, U. S. S. R., and Belgium. Dry stowage, 
away from foodstuffs, and moist, oily, or odorous goods. 

Heneguen {sisal hemp). — The fiber of the maguey or agave, which 
grows m Haiti, Mexico, and the Central American countries, also 
in Java, East Africa, and elsewhere. Stowage as for hemp. 

Henna leaves (al henna. Egyptian privet). — Dried leaves of the 
henna plant, used in making dyes, etc., and shipped from India, 
Egypt, and Iran. See Leaves. 

Il&'bs.— Usually packed in bales or bags. Should be kept per- 
fectly dry during loading and transportation. 

Herrings.— Usually salted and packed in barrels or kegs. A wet 
odorous cargo that should be stowed well away from dry goods. 

Hessians.— A jute cloth woven with double threads, and frequently 
referred to as burlap or gunnies. Should be given ordinary dry 
stowage. The use of hooks for handling the bales should be strictly 
forbidden. Sec Dangerous Goods, ns this commodity is classed as 
hazardous. 

.y/^ cs ‘ These are shipped in both the wet and dry state. Dry 
hides are usually shipped in bales. They should nbt be stowed 
near wet hides as they easily absorb moisture and become soft. 
Since they are odorous, they should not be stowed with fine or 
dehcate cargo, such as tea coffee, fruit, and flour. It is generally 
recommended that bales of hides should be stowed on the' flat es- 
pccml y the ground her. However, the wing tiers, nbove the ground 

ete’wilM, ® fi°T? 0 ."| ° <pe n° tl,at d " ma gc due to chafing, 
i be confined to the smallest possible number of skins. Tim 
bales should be protected by dunnage and matting against contact 
°V ny par,s ? n whi f h condensed moifture is likely to 

collect and make rust marks on the hides. ^ 

Pry salted hides, which have had salt rubbed into them am 
shipped in barrels and bags, and loose, in folded square bundles 

JSLS a- wfihsfis z sawib 
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be treated as wet and odorous cargo and should be stowed well away 
from dry goods or foodstuffs that might be injured by moisture 
or tainting. 

Wet hides shipped in bales or bundles or loose must be kept free 
from contact with metal parts of the ship and from oak timber. 


Wet hides from Argentina being unloaded at New York. 

iade of oak must 
iiould be strictly forbidden. (See 
, , will drain heavily, (lie bilges and strum 

should be cleaned prior to loading in 

odors they throw off 


Figure 70. 

Dunnage wood must be inspected and any pieces m. 

he eliminated. The use of hooks si— . 

iig. 70.) Since wet hides 

properly taken care of.* Wet hides require am 
order to get rid of the moisture and strong * 
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and to prevent deterioration of the hides. Hatch covers should 
be removed as frequently as conditions permit. 

In stowing wet hides shipped loose, they must be laid perfectly 
flat, with the hairy side up. No hide must be folded or doubled, 
otherwise it will rot at the fold. Although the hides are wet, they 
must be carefully protected from rain or sea water. 

Loose wet hides, when loaded by themselves in a lower hold or 
deep tank, are salted into the vessel. The floor of the hold, bulkhead 
brackets, stringers, etc., should l»e well covered with wooden dunnage 
or with horns, if these are shipped for that purpose, and the sides 
bulkheads, stanchions, ladders, and shaft tunnel should be covered 
with burlap or mats. Hides with the hair side out are also sometimes 
used for this purpose. 

Each layer of hides is covered with salt and afterwards soused with 
strong pickle. The pickle is prepared with either salt or fresh 
water. It is usually prepared in tanks placed on the deck and is 
projected into the hold or deep tank by means of a hose. Heavy 
claims have arisen through the use of the wrong type of salt, and 
ship's officers should make certain that the right grade of salt is 
being provided. The layers of hides must be maintained level 
thrughout the hold to prevent the pickle draining off. 

Honey. — Shipped in barrels chiefly from the West Indies and 
Central America. Sometimes packed in tins or jars and shipped in 
cases. There is danger of leakage, and it should be treated as wet 
cargo and stowed well away from dry goods. 

Hops. — Shipped in bales and bags chiefly from Australia, the 
Netherlands, and the United States. Should be stowed in a cool, dry 
place, away from moist goods from which moisture might lie absorbed. 

Horn*. — These are usually shipjwd loose and are used for broken 
stowage. They are sometimes packed in bags, in which case no 
special stowage is required. 

Horn tips and shavings. — These are generally shipped in bags and 
are commonly used as dunnage and for tilling broken stowage spaces. 
They must be kept very dry, since if they get wet they will crack 
and split when drying and may be rendered useless. 

Horsehair. — See Hair, animal. 

Horses.— See Livestock, in chapter IX. 

Hydriodic acid.— A corrosive liquid. See Dangerous Goods. 

Hydrobromic aad.—A corrosive liquid. See Dangerous Goods. 

Hydrocarbon gas.— An inflammable gas. See Dangerous Goods. 

Hydrochloric acid ( muriatic acid).— A corrosive liquid. See 
Dangerous Goods. 1 

dSSs&t" (pWc ac/rf) - A poisono,,s ar,icie - 

Olif Gooir™ aC,d (etehina acid) — A corrosive liquid. See Danger ■- 
!^— A corrosive liquid. See Dangerous Goods. 

atecssi&tfrss tt&jsxst wf. 


Requires no special stowage', KuSl'M? “ ^ 
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Ihmnitr (among ore). — A mineral from which titanium, used in 
the manufacture of paint and for hardening steels, is derived. It 
comes chiefly from the sea beaches of southwestern India and is 
carried in bulk, except that under certain conditions a quantity is 
bagged for topping off to prevent shifting of the bulk. See Ores, in 
chapter IX. 

/nitigo . — A blue rive prepared from a shrub which grows in India, 
•lava, the Philippines, Guatemala, Egypt, the West Indies, and else- 
where. It is shipped in Imth jwiwder and paste form. The powder 
is packed in cases lined with some suitable material or sewn in gunny 
io prevent siftage, while tin* paste is usually shipped in kegs or casks. 
The shrub i> sometimes shipped for processing and is packed in bags. 
Indigo i> a valuable cargo and it is recommended that it be stowed 
in the ship's special cargo locker. 

Ink. — Some inks are classed as inflammable or combustible liquids 
as they contain solvents such as alcohol, acetone, etc. See Dangerous 
Goods. 

/ not fo roll* felt . — See Felt, inodorous. 

Insert ftotrers, — See Py rethrum. 

/ nst ctie'ult s. lit/ nit/. — These may Ik* inflammable, semi-inflammable, 
or poisonous. See Dangerous Goods. 

/inline . mn/e. — Shipped in kegs from Chile, where it is derived 
from Chile saltpeter. Should receive locker stowage to prevent 
damage to oiliei general cargo. Has strong odor and high value. 

//a vac root . — The root of a South and Central American plant, 
usc'd as an emetic. Shipped in hags chiefly from Costa Rica, Nicara- 
gua, Brazil, and Colombia. Should be given dry, cool stowage, 
away from moist, oily, and odorous cargo. 

Iris root. — See Orris root. . 

Iron and sted.— For stowage purposes these two materials may 
he considered together. They are shipped in numerous forms, such as 
pigs, liars, billets, blooms, rods, plates, sheets, hoops, etc. I ig iron, 
if in small quantities, should be stowed solid, but large quantities 
are general I V stowed loose in a hold and the weight kept as high as 
possible If the vessel has a ’tween deck, a portion of the cargo 
sufficient to prevent the vessel being too “stiff” should be stowed in 
the ’tween deck and well secured against shifting. 

The weight of cargoes such as pig iron, steel billets, and similar 
cargoes in the decks of vessels carrying deadweight cargoes should 
he cmefullv si. ulied, allowing 300 to 300 pounds to a square foot 
in 8- to 12-foot decks. Further, if steel is loaded on the shelter 


Inis’ issued the following regulation covering the stowage and securing 
of pig iron: 

mmwsmmWi 

is commenced, tic. with rough dunnage hoards 

in prevent shifting 
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The same conditions will apply to a vessel with no fore-and-aft steel bulk- 
heads, but two longitudinal fore-and-aft shifting boards of three inches shall 
divide such deck into three spaces, all well secured and braced from the 
vessel’s side and columns, if any. 

The shifting boards shall extend above the ingots and pig iron, and when the 
cargo is finished loading in the decks, shores of the same material extending to 
the ship's side and/or columns, shall be securely fastened to the top of the 
fore-and-aft shifting boards every eight feet. 

The average deck would have shifting boards two feet six to three feet 
high. If the shifting boards in the hatches interfere with the loading, space 
can be left to place the boards in position after the steel is loaded and the 
spaces hand tilled when complete. 

The lower holds shall have one line of shifting hoards where no tunnels divide 
the space. We do not recommend wood uprights as a center line column to 
secure the shifting boards. 


Pig iron in the decks should also be toinmed down when loading is 
completed, with 2- by 10-inch planks laid every 10 feet apart athwart- 
ship, and 4- by 4-inch toms placed on top of these planks every 8 
feet apart. All toms should be properly cleatcd on top of the 2-’ by 
10-inch planks and toms well tied fore and aft and athwartship with 
dunnage to prevent movement, all to be secured with 5- or C-inch nails. 

Blooms and billets are of various sizes, ranging from 2 to 8 inches 
square, and of various lengths up to 30 feet. Hound billets range 
from iy 2 to 3 y> inches diameter. G feet to 30 feet in length. Steel 
bars, sheet steel, blooms and billets should be securely braced and 
shored to prevent movement ; cord wood, lumber, wedges,’ being plenti- 
fully used for this purpose. In the decks, dunnage laid not more than 
4 feet apart should be used for the steel, the steel being tightly laid. 
Where there is any irregularity in the tiers, owing to the length of 
the steel, the spaces should be filled with cord and dunnage wood and 
the steel wedged olT. Each tier should be solid and no open spaces 
left for movement. Where any steel billets that are stowed on and 
over the hatches are higher than those laid in the decks, the steel 
should be shored to the vessel’s side helping to reinforce the columns 
if any, keeping the steel in place. 

All steel in the decks should be tommed down, 2- by 10-inch planks 
being laid every 10 feet apart athwartship, and 4-' by 4-inch toms 
placed on top of these planks every 8 feet apart. All toms should be 
proper y cleatcd on top of the 2- by 10-incl. planks and the toms 
piopeily tied fore and aft and athwartship with dunnage to prevent 
movement, and secured with 5- or 6-inch nails. . ^ 

Bar iron should be stowed flat, and care should be taken when 
loading and discharging to prevent the ends getting bent. Steel 
hoops are usually shipped in bundles and are likely to damage by 
bending if stowed beneath heavy cargo. Steel tubes vary in length 
and may be shipped loose or in bundles. All tubes should bo stowed 
fore and aft and should be well blocked off U 

Every precaution must be taken to keep steel dry so as to n re vent 
the formation of rust. In this connection, see chapter VIII 
from Temperature Changes During the Voyage ” ’ g 

° f VT and Steel artic,es shipped loose and in bundles 
be marked with differently colored paints or better dWTere ft ? 

3 fewatasia-!; S&5S 

444742 — 42 24 J 



362 


MODERN SHIP STOWAGE 


other cargo, it should be well covered with good, dry, flat dunnage. 
See Pipe. 

Iron o.cith . — Shipped in barrels and casks chiefly from Spain. 
Ordinary dry stowage. See Dangerous Goods. 

Iron moss ( iron sponge ). — Metal cuttings or borings, usually 
associated with a good deal of oil. A hazardous article which may 
produce sufficient heat to cause fire. Stow away from inflammable 
liquids, inflammable solids, and oxidizing materials. See Dangerous 
Goods. The Board of Underwriters of New York reports that it has 
had serious trouble from spontaneous heating of this commodity and 
vessels have had to discharge their cargo, owing to excessive heat and 

I inn 'I ln>\* xi 1 1 1 1 1 1 1 1 ) tlt'lt I 111* <»ilv diKt sween- 


nngerous Goods. . . 

I stlc ( i.vtU ) or tom pi co fiber.— \ filler exported from Mexico and 
packed in bales. Sec Fibers. . . 

Iron /. — Usually shipped loose or in bundles. I Ins is valuable 
cargo and should be carefully tallied in and out. Stow well away 
from grease, oil. acids, etc., as these will damage ivory. Gentle 
handling is required to avoid chipping and marking. Scrap ivory 
is sometimes carried and is packed in bags and casks. 

loon, t nuts (fot/uo or corozo nut *). — The seeds of a South Ameri- 
can palm. The inside substance is used as -vegetable ivory. 

corozo nuts. .... , . ,• c..,. 

Jobali skins .— A fur skin, shipped in bales from Argentina. Su 

Furs, also Skins. ... • . 

Jahonw.U W«.— The dried leaves «,f a tropical Wan shrub 

which yields pilocarpin, an alkaloid that is used medicinulh. I h 
leaves are usually shipped >■> balvs ami arc exported from 

B ' Jackal These are shipped in considerable quantities prin- 
cipally from Turkey, Iraq. Iran, Syria, and Algeria. See I m>, 

^ /arro'eri/ A verv moist supar derived the sap of 'certain 

Ivpef of 'Indian palm trees. In recent years its shipment in the 
mhmil state has declined. When sul.jwl.sl to heat jaguerx melts 

lS Jamaica pepper.— See Allspice. 
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c Jambul (jambool), — A Javanese tree, the bark and seeds of which 
are used medicinally. Both bark and seeds are shipped. See Barks, 
also Seeds. 

Japan wax . — A hard brittle substance, shipped from Japan, and 
use as a substitute for beeswax. See Waxes. 

Jarrah wood. — A valuable dark-colored hardwood grown in Western 
Australia, and used for under-water piles, railway ties, etc., owing 
to the fact that it is unaffected by ants and other insects. Care must 
be taken when loading and discharging jarrah wood that it is care- 
fully slung, as any pieces falling overboard will sink. When a full 
cargo of the wood is carried the vessel will be far from full, and it is, 
therefore, the custom to keen the pieces apart in the lower tiers in 
order to raise the weight and so make the vessel easier. 

* Java cotton. — See Kapok. 

Jelutong. — A low-grade gutta-purcha used principally in the man- 
ufacture of chewing gum and shipped from Malay Arch’ipelago ports. 
The usual case contains two or more balls which have been rolled 
up in water. As a result, a great deal of moisture drains from the 
jelutong and the cases are likely to become rotted during the voyage. 
It should be treated as wet cargo and should not lx* stowed near dry 
or delicate goods, including rubber, which may become moldy if 
stowed with jelatong. It stows satisfactorily, however, with gambicr, 
which is loaded at the same ports. 

Jerked beef. — Beef that has been cut into strips and dried in the 
sun. It is shipped chiefly from Argentina to Mediterranean ports, 
and should be given good, dry stowage, well away from oils and 
other goods which might contaminate it. 

Jowaree (joaree, dan)* — A variety of the Indian millet seed. 
See Seeds. 

Juniper berries.— These berries have an odor similar to turpentine 
and should not be stowed near foodstuffs, such as tea and flour, or 
other cargo likely to be damaged by taint. 

Juniper oil.— -An essential oil exported from Italy and central 
Europe. See Essential oils. 

Jute. — See Jute, also Dangerous Goods, chapter IX. 

Jute cuttinos. — Stowage as for jute. 

Kainite. A potash fertilizer material shipped either in powder 
*l“/?. U 8 h 1,1 bulk ; Exported chiefly from the 

fertilizer. It must 
forms a hard solid 

, Thc powder from'the capsules of the East Indian 
I T "™ a , a t T e . e ' u f. d , for d-vemg silk and wool and as a vermifuge 
U ^L S Jl PP ? <? m b c? S ’ “"a - h °, ul 5 1 be , 6‘vcn clean, dry stowage. " ' 
sJufther S "“-~ S '’'P ped ln bales from Australia. For stowage. 

Kaolin, — Another name for Chinn r-lnv — 




Kapok is » 
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Karakul skins. — The furred skins of a broadtail sheep, shipped in 
bales from U. S. S. li. See Furs. 

Karaya gum. — See Gums. 

Kardi. — See Safflower. 

Kauri gum — See Gums. 

Kayu i>utch or cay put. — See Essential oils. 

Kerosene. — A combustible liquid. See Dangerous Goods, also 
Petroleum Products, in chapter IX. 

Kettle dross. — Shipped in bags principally from Peru and Chile, 
and has a high value. Stowage in dry place in hold. 

Kittul fiber. — A coarse fiber obtained from the jaggery palm. See 
Fibers. 

Kola nuts (cola nuts). — Another name for goora nuts. The seed of 
a tropical West Indian and African tree which possesses tonic and anti- 
septic properties. The nuts are about the size of walnuts and are 
shipped in bags, which should be given dry, cool stowage in a well- 
ventilated place, as the nuts are likely to heat on long voyages, lliey 
have no objectionable qualities that might taint other cargo. 

Kolinsky skins.— A furred skin shipped in hales chiefly from U. S. 
S. R. See Furs. . . . . 

Lac (stick lac , raw shellac) . — A resinous substance obtained from 
the banyan tree. Shipped principally from India, Singapore, and 
Rangkok. and in its natural state called “stick lac. ’ After being 
boiled in water it is called “seed lac.” Shipped m cases and bags. 
Lac dve is the matter precipitated during the boiling treatment which, 
w hen drv. is pressed into cakes. Lac yields a scarlet coloring matter 
and is used in the manufacture of sealing wax and varnishes. It is 
commonly shipped in boxes lined with mats; sometimes in bags All 
forms of lac should be given dry. cool stowage A\ hen stem . Jf 
place them on edge, as this will prevent the sheets of lac adheiing to 
one another and forming a solid block if heated. Lac is classified as a 

S* 1 ® Dangerous 

fVom dry or del raft e goods subject to damage from mo, store and 

tainting. material used in the manufacture of ink. etc., 

/,,,,, pblmh ,ho- I i lied cases, etc. Should he stowed 
„„d sh-pped i" 1 P possible shifting. Susceptible to 

near a hatchwaj • , • ro f, iterated space. If stowed m a 

likelv to taint such cargo. 

Latex.* — See Rubber latex. 
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Laurel leaves.— Shipped in bags chiefly from Portugal, Spain, and 
Italy. See Leaves. - 

Lavender flowers. — An aromatic shrub cultivated for its periumc 
and oil. Shipped principally from France and Spain. Dry stowage, 
away from moist, oily, or odorous goods. 

Lavender oil. — An essential oil shipped from Morocco, France, 
United Kingdom, and elsewhere. See Essential oils. 

Lead. — Lead is shipped in a number of forms, such as pigs, sheets, 
bars, and piping. Large quantities are exported chiefly from Peru. 
Chile, Newfoundland. Canada, and Australia. 

Pigs and bars of lead should lx* stowed right across the vessel on 
the tank top or ceiling, if possible. They should not be tiered in a 
high block. Sheets in cases should he stowed on the flat. AVlien in 
rolls, care must he taken to prevent damage from heavy cargo stowed 
above it or from uneven dunnage. Rolls are frequently further 
protected by burlap. Lead piping also must he protected against 
denting, bending, etc., by other cargo. 

Lead arse note. — A poisonous article. Sec Dangerous Goods. 

Lead arsenite. — A poisonous art icle. See Dangerous Goods. 

Lead azide. — A dangerous explosive. See Dangerous Goods. 

Lead , black. — See Blncklead. 

Lead dross. — Consists of the dross, scrap or waste from sulfuric acid. 
A semihazardous article. See Dangerous Goods. 

Lca/f nitrate. — An oxidizing material. See Dangerous Goods. 

Lead ore. — See Galena, also Ores, chapter IX. 

Lead scrap. — Hazardous. See Dangerous Goods. 

Lead styphnatc. — A dangerous explosive. See Dangerous Goods. 

Leopard skins. — Shipped in cases chiefly from Colombia and Brazil. 
For stowage, sec F urs. 

Leather. — Sh ipped in hales, rolls, bundles, and wooden boxes. 
Leather should he given dry stowage, away from oilv or greasy goods 
and from acids, tar, etc. Bundles and hales should be well protected 
against contact with iron and against chafing. 

Leather bleach. — May be an inflammable liquid. See Dangerous 
Goods. 

Leaves.— Leaves, such as holdo leaves from Chile, areca leaves from 
Brazd, buchu, senna, sumac, etc., are shipped in bags and in hales, 
and should be given dry stowage, in a ventilated place, awav from 
greasy, moist, and odorous goods. Leaves that have a strong scent 
should be kept away from goods which they might taint. 

Lemons.— See Fresh Fruit, also Refrigerated Cargoes, chapter IX. 

Lemon-grass od— An essential oil shipped chiefly from India. 
Madagascar, and Guatemala. See Essential oils. 

Lentils. Shipped largely from the Mediterranean, Chile, and 
Ecuador, usually in bags. No odor. Require stowage in a dry 
ventilated place, away from heat. y ' 

Lewisite. — Poisonous. See Dangerous Goods. 

Q.,.,11 0 ™ e . ro °t— A d ;ied root shipped chiefly from Spain, Turkey 

■ sttssi !; «£ 
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should ho treated as wet cargo, as should the paste extract, which 
is usually shipped in cases and may drain on other cargo. 

Li a mil oc. — See Rosewood oil. 

Lift n axon (insecticide) . — The Board of Underwriters of New York 
states that : "Our attention has been called to the fact that the above 
captioned commodity is liable to give off fumes and gases, thereby 
damaging and discoloring other commodities. * * * It should 

be stowed in an oil hatch only with plenty of ventilation and with no 
other general cargo in that hatch; otherwise must be shipped on 
deck.” 

Liquitc. — Brown coni mined in Germany. Nova Scotia, and New 
Zealand. See Coal, in chapter IX. 

Li f/ n n in ritar . — A hard, close-grained wood grown in Jamaica, and 
South and Central America. It is the heaviest known wood and is 
usually shipped in short lengths. 

Lime (calcium oxide or quicklime') . — A hazardous article. See 
Dangerous Goods. This is also identified as unslaked lime or un- 
hydrated lime. It is in the form of white, hard lumps and is 
obtained by burning limestone. It combines with water, giving off 
great heat sufficient to cause ignition in contact with combustible 
substances. Absorbs moisture from the air. Stow away from food- 
stuffs. organic materials, acids, and explosives, and keep dry. It is 
usually shipped in drums and is frequently stowed on deck. 

Slaked lime, or lime combined with water, is usually shipped in 
barrels or bags, and should be stowed in a dry place away from wet 
or moist cargo. 

Lime . acetate of. — Dry stowage. ... , 

Lime, borate of.— Shipped in bags. Should be given dry stowage. 

Lillie, chloride of.— See Bleaching powder. 

Limes.— A citrus fruit shipped in the green condition chiefly fiom 
the West Indies, usually packed in barrels. Should be stowed in 
ventilated or refrigerated space (not below 40 *.). , , , 

Lime juice.- When shipped m bottles packed in cas^soildbe 
stowed in the ship’s special cargo locker and guarded carefully against 

1,1 ^Lime'oil —An essential oil. shipped in drums from Mexico British 
Guiana. Trinida<rand other WS Indian Islands. See Essential 

Sis sstftw sfsx-SE 

“If t Tl.e"^l , of the flax plant from which linseed oil is ob- 
t „&1nJsh in bn f anil hnlh. nsna.ly **^*fil 

I'T SSS^SSS&S^S ^.5 A « Jt is very liable to 
and likely to shift. 
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Linseed cake— A. cattle feed made from the refuse of linseed after 
extraction of the oil. It is liable to heat and should consequently be 
stowed in a well-ventilated place and well away from cargo likely 
to be affected by the heat thrown off by the cake. It should also be 
stowed clear of odorous goods such as onions, fruit, and turpentine, 
which might taint it. 

Linseea oil.— Shipped in barrels and drums, and occasionally in 
bulk. Regular barrel or drum stowage, when shipped in these con- 
tainers. Sawdust should never be used where it may mix with linseed 
oil, as these substances in combination are liable to spontaneous com- 
bustion and a similar hazard is created if jute, cotton, gunnies and 
textiles become stained with linseed oil. 

Liquefied petroleum, gas. — An inflammable gas. Sec Dangerous 
Goocls. 

Liqueurs. — Should he stowed in special cargo locker or some other • 
very safe place to avoid pilferage. 

Livestock. — See Livestock, chapter IX. 

Locust beans. — The pod of the Carob tree. See Carol) beans. 

Locust -bean gum. — See Tragasol; also gums. 

Locust-bean flour. — A flour made from the locitst bean and shipped 
in bags chiefly from Greece. Stowage as for flour. 

Locust meal. — The flour or meal obtained from the locust bean. 
Should be given dry stowage, well away from moist or odorous goods. 

Logwood. — A deep red wood used for making a dye. Shipped 
from Central America and the West Indies, usually in bundles. It 
requires no special stowage. 

London purple , solid. — A purplish powder compound of calcium 
arsenite and calcium arsenate, and used as an insecticide. It is a 
poisonous article. See Dangerous Goods. 

Lubricating oils. — Shipped in tins in cases, in barrels, and in va- 
rious other containers. See Petroleum Products, in chapter on Stow- 
age of Special Cargoes. In some countries lubricating oil is classed as 
a hazardous cargo. 

Lucerne seeds (Alfalfa). — Stowage as for seeds. 

Lumber. — See Lumber, in chapter IX. 

Lupulin. — A yellow resinous powder obtained from the hop plant 
and used medicinally. It is usually shipped in cases, and should be 
given clean, dry stowage. 

Lycopodium,— A powder obtained from an evergreen plant and 
used medicinally. Shipped chiefly from Central Europe and Japan, 
usually m kegs. Dry stowage, away from moist, oily, or odorous 
gOOds. 

Lye. — See Caustic soda, solid. ‘ 

and 2 ! ^ S.^V S SeeFure hiefly ^ China ’ India ' Brazil, 

b ! st ? wed as de,icate car g°, well away from 

nr bv/h t, 0ni0 ff S ’ a " d 0ther cargo hkely dama S e it by taint 
or by throwing off moisture. ^ 

Macassar oil.— Should be stowed in as cool a place as possible and 
away from any cargo likely to be damaged by leakage. P 

3/^e.— A spice shipped from Singapore and other Eastern ports 
and from the West Indies. It should be stowed as dry fine car^o 
well away from moist, oily, or greasy goods. g ° ? 
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Mm him rtf . — Owing to the various kinds of packing, variation in 
dimensions and weights, etc., it is impossible to lay down any clear 
or definite rules for the stowage of machinery. If possible, stowage 
on the skin of the lower hold should Ik* kept for the heavy cases, 
and these may he built around with other cargo. The lighter cases 
should be given upper stowage, but well secured. All cases of ma- 
chinery should be handled carefully, as they often contain very light 
cast iron parts, which, even with the sharp turning over of a case, 
will sometimes he broken and the machinery seriously damaged. 

Mad/lcr . — The root of the madder plant, which gives a bright-red 
coloring matter. Shipped chiefly from India. Greece, and Turkey, in 
hales, barrels, or cases. Should he given good, dry stowage, as it 
absorbs- moisture readily and deteriorates as a consequence. 

M'i fuc ini . — See Sunflower seed. 

Muf/ncsi ,/. — A light, white, earthy powder used medicinally. 
Should be stowed in a dry place, as salt water or damp air will 
injure it. 

Mi/Oiics/iim arxena/e. xolitl . — A poisonous article. See Dangerous 
Goods. 

.1 fi/f/nrsiii/n, metallic . — An inflammable solid. Sec Dangerous 
Goods. 

Mi/q/iexh/m nitrate . — An oxidizing material. See Dangerous 

°M, //ini siam ftcreh locate . — An oxidizing material. See Dangerous 

G< Sv/r//*e«/#/m /n-rorith '.— An oxidizing material. See Dangerous 

(V JA/V//ir //7c.— An important ore of iron, which is shipped in bulk 
chieflv from Scandinavia and U. S. S. R. See Ores. 

.1 or cniihihi . — A filler shipped from the Netherlands Indies. 

S ".‘i loiZfonu ( acajou ) .—Shipped chiefly from Honduras. Haiti. Cuba. 

"MXstnnVcs , tha^°wouM i ^tnin i|l the , tirn£r.'' 0 iviien' loading 

rhain slings, the slings should he well covered to prevent denting 

the logs^. (eahedra ). — A dried herb, used medicinally, and 

shinned from Chinn. India, and Japan, and in lesser quantities from 
£p!T Dry* stowage .way from moist, oily, and odorous goods. 

' The roots «f a West Indian plant, used as a foodstuff. 
S i in H or * to va ms." Shipped in hags and in barrels chiefly from Do- 

m S Sl.iplle°d f^m S s,.mh P ?Vnstndia and used for tanning 

purposes. See Barks s , , jn w , |(rr nnti j it germinates 
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barrels and bags. Should be given dry stowage clear of damn and 
odorous goods. It is chiefly used for making tapioca, but also in 
plastics, and in making adhesives such as the gum on postage stamps. 

Manganese dioxide. — An oxidizing agent classed as a hazardous 
article. See Dangerous Goods. 

Manganese ore. — An important ore shipped chiefly from India, the 
Gold Coast, U. S. S. R., Black Sea ports, Brazil, and Peru. See 
Ores, chapter IX. 

Mangle bark extract. — This is the same as mangrove extract. 

Mangoes. — The edible fruit of a tropical tree, exported chiefly 
from Cuba. Stowage as for Fresh Fruits. See Refrigerated 
Cargoes. 

Mangrove bark. — Used in tanning. Shipped in bags from Malaya, 
Netherlands Indies, British Borneo, East Africa, Madagascar, and 
elsewhere. See Barks. 

Mangrove extract or cutch. — This is the extract obtained by steep- 
ing mangrove bark in water and then evaporating the water. It 
is used in tanning and is usually prepared in the form of cubes which 
are packed in bales and shipped from the same regions as mangrove 
bark. Should be given ordinary dry stowage. See also Cutch. 

Manjcet (munjeet). — A portion of an East Indian plant which is* 
used as a red dyestutr. Shipped in bales, barrels, and cases, and 
should be given good, dry stowage, as it absorbs moisture and will 
deteriorate if it becomes damp. 

Manna. — A sweetish substance obtained from the stems of a species 
of ash of southern Europe. Used medicinally, and shipped prin- 
cipally from Italy. Ordinary dry stowage, away from moist, oily, 
or odorous goods. J 

J/ori/c.— Shipped in large blocks, in slabs, and in slabs in crates, 
chiefly from Argentina and Italy. The blocks should be stowed on 
the tank tops or ceiling, should be well blocked off and if polished the 
polished side should be well protected against chafing. No heavy 
goods that would subject the marble to strains should be stowed on 
top of the blocks. Moderate-sized slabs should be stowed on edge 
like glass, also slabs in crates. Marble should be kept clear of all 
oily and greasy cargo also acids, as it will absorb leakage from this 
type of goods and suffer severe damage. 

il/ar^ariW.—Should be stowed in a cool place, away from any 

odorous' goods! ° ^ by p0SSible lca W, and away from 

s vsssf vsrsz$ 

fieatMic/ 1 odorous good!' 8 and Sh ° U ' d bC giV<m dry S ‘° Wa S e awa >’ f ‘»'" 

Marmot skin *.— -The coarse-furred skin of the marmot a rodent 
Se?Fure. g ^ WOodcImck - Sh, PP ed bales chiefly from U. S. S. R. 

scSs sts 'ssiS" rf “» 

Mastic. — See Gums. 

Goods^**" 1 These are classed as inflammable solids. See Dangerous 
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Regarding stowage, the Board of Underwriters of New York states 
that : 

..-'Strike on Imx” which include the ordinary pa|>er book matches and 
'Strike anywhere matches tuade and packed in accordance with the I. C. C 
regulations should be stowed in a vessel’s upper decks, shelter deck or ix.op] 
away from hear and steam pipes. If an upi»er deck stowage is not possible, 
they can he stowed in a hold: but in all cases the class of cargo where matches 
are stowed should not be liable to spontaneous combusiou or of an inflammable 
nature. No cargo hooks are to be used during loading. All packages must 
l»e intact with no broken or damaged containers, and they must be stowed in 
a solid block with no danger of chafing. The condition of the container and 
solidity in stowage are two vital factors in safe carrying. 

Mathic ( met hey *cc</).— This is Fenugreek. Stowage as for seeds. 

Mat huy . — Made of various materials, such as rush grass, coir, bam- 
boo. and straw. The higher grade mattings are made up into rolls 
and covered. These should never Ik* over-stowed with other cargo, 
as they have considerable value and must not be crushed. Coarser 
grades of matting are made up into bales or bundles, which should 
not be stowed under heavy cargo. 

Mawah need* and oil. — See Mowrah. 

Meat, frozen. — See Refrigerated Cargoes. 

M cions. — From Chile and elsewhere, in crates. Practically always 
stowed in regular cargo space, hut require a well- ventilated place. 

Menthol crystals. — Obtained from oil of peppermint and used 
medicinally. Shipped from Japan. al>o from European countries, 
usually in cases. Should be given dry stowage away from delicate 
goods and foodstuffs which might he tainted by their penetrating 
odor. 

Mercury {quicksilver )* — Shipped in metal flasks, usually holding 
75 pounds, and exported chiefly from Mexico. Spain, and Italy. No 
special stowage required, but because of mercury’s concentrated 
weight, it should not be stowed on top of fragile or easily crushed 
goods. 

Mercury compounds , — There are a number of these compounds, 
such as mercuric acetate, mercuric oxide, and mercuric sulfate. 
Classed as poisonous articles. See Dangerous Goods. 

Mercuricyanamid . — Poisonous. See Dangerous Goods. 

Mercury fulminate. (Fulminate of mercury). — A dangerous ex- 
plosive. See Dangerous Goods. 

Mesityl oxide . — A combustible liquid. See Dangerous Goods. 

Metal polishes. — Many of these are inflammable liquids. Sec 
Dangerous Goods. 

Metal scran . — When carried in hulk, may he stowed as convenient, 
hut if rusty it must be well-diinnagcd and matted before overstowing 
with other cargo. 

Methane . — An inflammable gas. See Dangerous Goods. 

M ethic seed.— Zee Fenugreek. . 

Methyl acetate . — An inflammable liquid. See Dangerous Goods. 

Methyl acetone. — An inflammable liquid. Sec Dangerous Goods. 

Methyl alcohol.— An inflammable liquid. See Dangerous Goods. 

Methyl amyl acetate.— A combustible liquid. See Dangerous 

V combustible liquid. See Dangerous Goods. 

. — Poisonous. Sec Dangerous Goods. 


Methyl amyl net one.—. 
Methyl bromide, liquid 
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Methyl chloride. — An inflammable gas. See Dangerous Goods. 

Methyl dichlorarsine. — Poisonous. See Dangerous Goods. 

Methyl formate. — An inflammable liquid. See Dangerous Goods. 

Mica. — A silicate that cleaves in thin, tough scales or sheets. 
Shipped in splits, blocks, film, etc., chiefly from India, Brazil, Mexico, 
Peru, and North China, in paper-lined cases in sheet form, and the 
waste in bags. Should be given 'tween-deck stowage, and must be 
protected from salt water. Mica is widely used as an insulating 
material, as it is virtually impervious to heat. It is employed in the 
manufacture of radio tubes and many other electrical appliances, and 
in airplane spark plugs, and the lower grades are used in making roof- 
ing, paints, wallpaper, and certain types of decorative glass. 

Middlings. — A coarse part of ground wheat, intermediate between 
flour and bran, and used as a food for animals. It is shipped in bags 
and requires ordinary dry-bag stowage. 

Milky condensed and evaporated. — See Canned goods. 

Millet. — A name for several kinds of seed grown and used for food 
chiefly in India and China, such as kaoliang, bajra, jowar, kurbi, 
cholam, and talla. It is shipped in bags and requires stowage as for 
seeds. 

Mineral oils. — See Petroleum Products, in chapter on Stowage of 
Special Cargoes. 

Mineral waters. — Usually shipped in bottles in cases, with straw or 
other protective packing. They should be handled carefully and 
stowed in a cool, dry place, as moisture will rot the packing and dam- 
age the labels. Heat may also cause the bottles to explode. 

Mirabolans (myrabolarut) . — Small berries used in tanning and dye- 
ing, and shipped in bags principally from India and Burma. They are 
not readily damaged, and are free from odor. Stow as ordinary bag 
cargo. 

Mirbaney oil of.— See Nitrobenzene. 

M ixed acid.— See Nit rating acid. 

Mohair.— The hair of the Angora goat. It is packed in bags and 
bales. See Wool. * 

Molasses.— This product is being increasingly carried in bulk in 
tank vessels, but is also carried in casks and hogsheads, which should 
be given good barrel stowage. Considerable leakage may be expected, 

a ion^ovn™ IS Tt S ? mC w n r S . am0 "V t, " s to " s much ns 10 lucent on 
drv or film SroJ* urr* be t r at ,j d ns wet ' rnr P° Iuul kept away from 
of y th°e r coa e ra 0 ;„df l,SSeS Sh ° U,d 1)6 stowed — sugar, eyen 

in u " k ve f“ ,s > if loaded after oil has been carried 

r!nlul^ ! t ?“ St be ‘l kcn ,0 clean ‘he tanks and pipe lines thor- 
oughly to avoid taint. The cleaning is frequently do * by means 

Eftlt -da and freslt 

TSsrasstajssr - • sr*— - 
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il lonochlorbcnzenc ( chlorbenzene ). — A combustible liquid. See 
Dangerous Goods. 

M onochloroacctonc . — Poisonous. See Dangerous Goods. 

J1 fonomcthylamine. — An inflammable gas. See Dangerous Goods. 

Montan wax. — A mineral wax produced in Saxony from lignite, 
which closely resembles ceresin. Stowage as for waxes. 

Moong beans— -See Mung beans. 

Moonstone (selinitc). — A form of gypsum, which see. 

Mordant. — A substance used in fixing dyes. It is usual 1)* carried 
in barrels and should be stowed away from foodstuffs or any article 
likely to be damaged by leakage. 

Morocco leather. — A valuable commodity, and should be given 
special stowage in a dry place, away from oils, greases, and acids, 
and kept free of rats. When shipped in rolls or bales, the use of 
cargo hooks should be strictly forbidden. 

Moss. — Various kinds of mosses are shipped, usually packed in 
hales, which should be given dry stowage. Peat moss* is exported 
from Sweden, the Netherlands, and other European countries, and the 
other mosses also originate chiefly in Europe. Used for surgical 
dressings, litter, etc. 

Mother-of-pearl. — A shell used for ornamental work, and shipped 
in cases chiefly from Australia and Arabia. It is clean cargo and of 
considerable value, so should be given special stowage to prevent theft 
or pilferage. 

Motion picture film , nitrocellulose base. — Classed as inflammable 
solids. See Dangerous Goods. 

Motor fuels. — These are inflammable liquids. See Dangerous 
Goods. 

Motor fuel antiknock compounds. — This liquid is poisonous, owing 
to the presence of tetraethyl lead. See Dangerous Goods. 

Mow rah ( mawa , mowa), — The seeds of the mowrah plant of India, 
East Africa, and elsewhere. See Seeds. The oil is shipped in drums. 
See Vegetable oils. 

Mules. — See Livestock, in chapter IX, Stowage of Special Cargoes. 

Mung beans.— A species of kidney beans shipped chiefly from the 
East Indies, usually in cases or packages. Stowage as for Beans. Do 
not stow near tea. 

Mungo. — A fine woolen fiber obtained from compacted rags and used 
in the manufacture of low-grade woolen goods. Stowage as for Rags. 

Munjeet. — See Manjeet. . 

Muriatic acid ( hydrochloric acid).— A corrosive liquid, bee Dan- 
gerous Goods. .... . . , • 

Muru, muru kernels.— Yields an oil that is used in soap making, as 
a lard substitute, etc. Shipped in bags from Brazil. Stowage as for 


j [uslc — A scented substance obtained chiefly from the musk deer 
of Java, Ceylon, and Central Asia. It has a strong odor and must 
be stowed well awav from foodstuffs and all other goods likely to be 

tainted. Treat as Essential oils. . . . . , . 

Mustard seed.—! The seed of the mustard plant, which is shipped in 
bags chiefly from India, China, Japan, Rumania, and the Netherlands, 
and should be stowed as ordinary bagged cargo, bee Seeds. 

Mustard gas.— A poisonous article, bee Dangerous tioods. 
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Mutton. — See Refrigerated Cargoes, in chapter IX. 

Myrabolans. — See Mir&bolans. 

Myrrh. — See Gums. 

Nails. — Shipped in kegs and cases and sometimes in small heavy 
bags which may be stowed anywhere, but owing to the weight of the 
contents as compared to the containers, they must be carefully handled 
to prevent breakage. If in bags, nails should be stowed in block 
form; if stowed singly the bags will readily chafe. 

Naphtha , coal tar. — An inflammable liquid. See Dangerous Goods. 

Naphtha , petroleum. — An inflammable liquid. See Dangerous 
Goods also Petroleum Products, in chapter IX. 

Naphtha solvent (coal -tar naphtha) . — An inflammable liquid. See 
Dangerous Goods. 

Naphthalene , crude and refined. — A hazardous article. See Danger- 
ous Goods. 

Naphthalin (coal-tar camphor , mothballs). — A hazardous article. 
See Dangerous Goods. 

Nappee. — This is partly dried fish carried in the Far East. It 
should be stowed in a place by itself, well away from dry, perishable 
goods. The odor is very objectionable, and wet nappee should be given 
entirely separate stowage, as it is infested with maggots. 

Neiloresin. — The Board of Underwriters of New York states: 


This commodity is n viscous liquid of clear amber color having a strong odor 
resembling resin with a dash point of 165* F. It should not be stowed In the 
same hold or the same deck with cotton, but cotton can be carried in the hold 
with “neiloresin" in the deck above, provided it Is not over the hatches con- 
taining cotton below. If this commodity is carried in the shelter or bridge deck 
it must be separated from cotton in these decks by a few feet of general cargo, 
or by on open space. The containers of "neiloresin" must be in good condition 
to permit the above stowages. 


Neon gas.— A compressed gas. See Dangerous Goods. 

Nerolx . — See Orange flower oil. 

Newsprint. — See Paper. 

New Zealand hemp (phormium fiber) .—Stowage as for hemp. 

A wkel carbonyl— An inflammable liquid. See Dangerous Goods. 

N ickel cyanide.— A poisonous article. See Dangerous Goods. 

A icotzne salts ( hydrochloride , salicylate , sulfate tartrate .)— These 
are poisonous articles. See Dangerous Goods. 

bl ?ck, oil-bearing seed shipped from India 
in bags. Stowage as for seeds. 

^yT Se -fu CaJc u~ An oil c 4 e made from the residue of niger seed 
after the oil has been extracted. See Oil cake. 

li oil l obtained from niger seeds. It has very 

Will' 0Wage ** P ' aCe 50 leaka 8 e 

thf r rm , 0 , c * icle pbtained from the sapodilla tree of 
wi il d Ce ? tral America. It is shipped in bales or ba^ 
a*cool Try nllce I " anufa < P ture of jewing gum. Should be stowed m 

ory place, away from molst or 0ll dg Qr c 

d Nit% A y n^m nt L a S °f aWay which ^ will stain. 

v-rrv an ! e sometimes applied to nitrate of soda 
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orate when stowed in a damp place, it must be given good, dry stowage. 
When stowed in any quantity, the objectionable odor may damage 
other goods. Stow away from tine ana delicate cargo and from oils, 
greases, and goods subject to spontaneous combustion, as nitrate of 
ioda " ill intensify a lire. It will damage guano if it contacts it. 

In stowing full* cargoes of nitrate of soda, it is recommended that 
it be stepped up in the holds half bag in from the wings, and also 
away from the bulkheads, owing to the excessive weight, in order to 
make the ship easy. It settles down to a solid mass and will not shift 
if stowed as described. 

When loaded in bulk, it frequently forms pyramid-shaped piles in 
the holds. This sometimes tends to make the vessel roll excessively, 
and to counteract this tendency bagged nitrate of soda is stowed in 
the wings in order to increase the “moment of inertia” and thus give 
the vessel an easier motion in a seaway. See also Dangerous Goods. 

X it rating acid (mired acid). — A corrosive liquid. See Dangerous 

Goods. _ _ . 

Nitric acid. — A corrosive liquid. See Dangerous Goods. 
Nitrobenzene liquid ( oil of mirbane , nitrobenzol).—\ poisonous 
liquid. See Dangerous Goods. 

Nitrocellulose. — Sec Dangerous Goods. 

Nitrocb/orobenzene.— Poisonous. See Dangerous Goods. 
Nitrogen.— \ compressed gas. See Dangerous Goods. 

Nitrogen dioxide , liquid.— A poisonous article. See Dangeious 

^Nitroglycerin, liquid.— Explosive. See Dangerous Go ° <ls ~ 

Nitroglycerin , s/drits of.— An inflammable liquid. See Dangerous 

'''Tiboguanidinr, wet with water.— An inflammable solid. See Dan- 

"mannitc.— A dangerous explosive. See Dnngo.ons Goods 
.Vllrmiir/iuinitlinr . — A dangerous explosive. See Dangerous Goods. 

gaa Cf;S^^ ,8 • 

axrav^rom^heated^Hrfswro.'weH-dun^ag^ wr^rrojation. 
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moisture. Edible nuts should not be stowed with guano or bone dust, 
or other commodities likely to damage them. 

Much of the damage to nuts appears to be the result of shipping 
them in a new condition, before they have been adequately dried, or 
they are shipped in a wet condition, owing to exposure to tropical 
rains. Nuts which have been rained on should not be loaded until 
they have dried out. 

Nut galls. — See Gallnuts. 

Nux vom/ra . — The nutlike seeds of a tree which is native to the 
Coromandel Coast of India and Cochinchina and is also found in 
Ceylon and North Australia. The dry seeds have an intensely bitter 
taste, are very hard, and extremely poisonous, containing strychnine 
and brucine. Stowage and ventilation as for nuts. 

Oakum.- — This is tarred hemp generally made by unraveling and 
treating old rope. Usually shipped in bales. It should be treated and 
stowed as wet cargo, as the tar is likely to melt and run when 
subjected to heat. Do not use oakum bales for beam fillings and do 
not stow it over fine goods, on account of the odor and danger of 
possible leakage. Oakum is classed as a hazardous article. See 
Dangerous Goods. 

Oats . — Oats are more likely than most other grains to heat and 
deteriorate, therefore good ventilation is essential. Should not be 
stowed over maize (corn), as heavy claims have frequently resulted 
on account of damage caused by heating and sweating, 'l'lie courts 
have held that this is “improper stowage.” See Grain, in chapter on 
Stowage of Special Cargoes, also Laws Relating to the Stowage and 
Carriage of Grain. 

Ocelot skins . — Used for their fur. and shipped principally from 
Brazil, Peru, Uruguay, Colombia, Chile, Argentina, and Mexico. See 
Furs, also Skins. 

Oc/tocojiuts— These are shipped in bags chiefly from Guatemala. 
I hey yield ochoco butter, a fat used in soap making. Stowage ns 
for nuts. ° 

tt 0c u re '^ colored clay, used ns a pigment in color making. 
Usually shipped in drums and barrels and requires no special 


stowage. 


^:r7 he rj nCip J aI °. ils f* " 1e , , ? tio !' ed name herein. They 

fiVhVu U, 'i der IT f °" r t o1 ?"' ln S hcadin S s: Essential oils, 

fish oils, vegetable oils, and mineral oils. The stowage of each type is 

discussed under its proper heading, and mineral oils are discussed 
under Petroleum Products, in chapter IX. 

Oil of vitriol . — See Sulfuric acid. 

tr™! re . sidue °* various vegetable or fruit seeds and nuts 

cS?Snl!li| h r he T JOr por j lon of has b *en extracted. Made from 
i ground nuts, Niger seed, rape seed, sesame seed 

fo k-, 
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ns the engine or boiler room bulkheads. Oil cake should also be kept 
awny from moist goods, as moisture tends to soften it and make it 
moldy. It should Ik* given good ventilation and it is recommended 
that hatches be removed whenever possible for this purpose. 

Oilcloth. — Usually shipped in rolls. Stowage should be as for 
linoleum. 

Oil of mirhonc. — See Nitrobenzene, liquid. 

Oiled textiles. — A number of oiled textiles are carried, including 
oiled clothing: painted cloth and canvas; waterproofed cloth and 
canvas: oiled, painted, or varnished paper; and oiled cloth. If not 
completely and properly dried, these are subject to spontaneous heat- 
ing and ignition. Thev should be stowed in an accessible place so as 
to permit occasional checking in order to observe any spontaneous 
heating. Stow away from sources of artificial heat. Classed as 
hazardous articles. See Dangerous Goods. 

Oitirim oil. — The oil obtained from the oiticica nut. and used in 
paint and varnish making. It is shipped from Brazil, usually in 
drums, many of which are second-hand. Should be treated as wet 
cargo and stowed so as to prevent possible leakage onto other cargo. 

Okra. — See Refrigerated Cargoes, chapter IX. 

Ol co oil. — The commercial name of an animal oil obtained from beef 
fat and used in the manufacture of margarine. It is shipped in tierces, 
barrels, and kegs, and ref Hires no special stowage, but should be kept 
in as cool a place as possi >Ie and given ordinary barrel stowage. 

Olibanum f/um. — See Gums. 

Olives. — Packed in casks and kegs and shipped in large quantities 
from Spain and other ^ editerranean countries. Should be treated 
as wet cargo and stowed so as to prevent possible leakage onto other 
goods. 

Olive oil. — Shipped in barrels, and should be given ordinary barrel 

St O nfr/ns. — SI lipped in large quantities chiefly from Spain, Portugal, 
Italy, Egypt, and the United States, packed in open-mesh bags or 
crates. Should be well ventilated to prevent deterioration, and 
stowed loosely so that air may circulate between the containers. No 
goods subject to damage from tainting or from the large amount of 
moisture thrown off by onions should be stowed in the same com- 
partment. . . • ,, , 

Bags of onions should not come into contact with iron, so that 
dunnaging of decks, stringers, etc., should be very carefully carried 
out for this reason, as well as to keep bags from contacting the water 
which collects on such parts as a result of the large amount of mois- 
ture thrown off bv the onions. This also frequently makes it neces- 
sary for the scupper pipes to be overhauled and cleaned before corn- 
mcncing to load this cargo. The bags are often rotted b\ the 
moisture thrown off in the course of the voyage. 

Oni/.r . — Shipped in blocks, etc., from Argentina. See Marble. 

O oink an oil. — See Eulachon oil. , Kocc : nn 

Opium. — Usually parked in lined chests covered wUh css a. n. 
Shipped chief! v from Turkey. Jugoslavia, and Bulgaria. This is n 
valuable cargo' and should be stowed in the ship s special cargo locko 
other i>l ace which is absolutely safe against theft 1 or pilteiage. 

Z£.-uZd tor their fur. and shipped chiefly from Alls- 
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tralia. New Zealand, U. S. S. R., and Argentina. See Furs, also 
Skins. . . . . . 

Orange flower oil ( ncroli ). — An essential oil shipped principally 
from France, the Netherlands, and United Kingdom. See Essential 
oils. 

Orange oil. — Shipped in cases chiefly from Jamaica. See Essential 
oils. 

Oranges. — Shipped in large quantities from the United States, 
Spain, Italy, Syria, Palestine, the Azores, West Indies, and elsewhere. 
See Fresh Fruits, also Refrigerated Cargoes, chapter IX. 

Orchella {archil). — A lichen of the Cape Verde and Canary 
Islands, also found in Madagascar, South Africa, South America, 
and elsewhere. Yields the blue dyestuff orchil, and the litmus used 
by chemists for testing. It is packed in bales and should he stowed 
in a dry place, away from moist or wet goods. 

Ore concentrates. — See Concentrates. 

Ores. — See Ores, in chapter IX. 

Origano bark.— Shipped chiefly from Chile. See Barks. 

Origanum. — An aromatic plant of the marjoram family. Packed 
in hales and bags, and shipped from Syria, Greece, Turkey, and else- 
where. Stowage as for Leaves. 

Origanum oil. — An essential oil shipped largely from Morocco and 
Syria, and used in medicine and perfumery. The commercial origa- 
num oil is often thyme oil. See Essential oils. 

Orris {iris) root. — A scented root obtained from several species of 
iris, and used in perfumery and medicine. Shipped chiefly from 
Italy and Morocco. It should be stowed away from foodstuffs or 
other cargo likely to be affected by the odor. 

Orthotohiidine.— The Board of Underwriters of New York has 
issued an instruction to its surveyors covering orthotoluidine which 
reads as follows: 


Orthotoluidine (otherwise known ns toluldlne (ortho) and Toluldlnc Pnrn) — 
Our attention has been called to the fact thnt the ubovo comn»odlty heretofore 
considered harmless can give o(T a vapor which may affect such commodities 
ns linens, domestics, tobacco and other similar commodities. In view of the 
above please see that future shipments of the above captioned commodity lx* 
ci'en special stowage, preferably oil hatch stowage and not In the same 
compartment with ordinary general cargo. 

Otter skins.— Vsed for their fur, and exported from practically 
all the bouth American countries, Iran, Turkey, South and East 
Africa, and elsewhere. See Furs, also Skins. 

Otto of roses. — See Attar of roses. 

Oxygen.—. \ compressed gns. Sec Dangerous Goods. 

Oyster s/ieU.—See Shells. 

be stowed T ph ' P,M ' ,l j" ! w . m,s - in < inned. and should 

« b”. W id I"**- 

waxy m “ tu . re of nn ‘ural paraffins shipped from the 
2 p l European countries, and used for the preparation of 
candles, paraffin and ceresin. Some varieties have an unpleasant 

for wa“es Sh0UW * St °' Ved aW “ y fr0m delicnte S oods - Stowage ns 


444742* — 42 25 



378 


MODERN SHIP STOWAGE 


Paddy. — 'I'his is the name applied to rice before it is husked. See 

Hire, in chapter IX. 

Paints, — Many ready-mixed paints arc inflammable or combustible. 
See Dangerous Goods. 

When carried in drums, the drums should be stowed on end on 
flat dunnage, and boards should be laid between each tier. The whole 
should be well blocked off to prevent shifting. Paint drums should 
never be stowed on their sides as pressure will cause the heads to 
slacken and give rise to leakage. 

Paint-removing compound*. — Many of these are semi-inflammable 
liquids. See Dangerous Goods. 

Palembang, — See Benzoin. 

Point kernels. — Obtained from the fruit of certain palm trees grown 
in Netherlands Indies. British Honduras. British Malaya. West Africa, 
and elsewhere. The kernels yield an oil which is extensively used in 
the manufacture of soaps, candles, margarine, etc. Palm kernels 
are likely to heat and sweat, and stowage should be same as for nuts. 

Palm-kernel oil ( palm nut oil).— Obtained from the kernels or nuts 
of the palm fruit. It smells like coconut oil. which it closely resembles, 
and is shipped in barrels and hogsheads. See Coconut oil. 

Palm-leaf filter. — Shipped chiefly from Brazil. India, Nigeria, 
Liberia, and Morocco. See Fibers. 

Palm leaves. — The leaf of a palm used for makin" hats, fans, etc., 
shipped principally from Africa and the West Indies. Packed in 
bales, bundles, case's, seroons, etc. Should be kept dry. but otherwise 
require no special stowage. 

Palm oil. — An oil obtained from the pulp of the palm fruit, whereas 
palm-kernel oil is obtained from the kernel of the fruit. Stowage as 
for coconut oil. 

Palmaro*a oil. — An essential oil shipped chiefly from India, the 
Netherlands Indies, and France. See Essential oils. 

Papain.— See Pawpaw. 

Paper. — Newsprint and some other papers arc shipped in rolls, in 
some cases the ends of the rolls are protected by wooden disks; m 
other cases, the ends are protected only bv extra layers of the paper 
in which the rolls are wrapped. (See fig. 71.) 

Dunna^ing should be thorough throughout, with paper in rolls, 
and all s?anchions. ladders, etc., should be well covered with burlap 
to avoid chafing. Soft rope slings should be used for slinging paper 
rolls, and care must lie exercised to prevent the rolls from striking 
against hatch coamings or the sides of ship when loading or discharg- 
ing. Cargo books or pinch bars should never be used when handling 

V ‘T\ 'is* e<sent'ial that the ground tier I** slowed on a firm. l<*vel flom-. 
otherwise the bottom rolls may get badly distorted In he end ho ds 
the greatest care should be exercised to ensure that the platfon>‘ 
on which the lower tier of rolls is stowed is both level and firm. . ^ , 
a full cargo of paper is carried, a satisfactory way of doing tbis is by 
building a platform consisting of a series of steps the ^th of which 
is to suit the diameter of the larger rolls, the platform to b ' 
on well -constructed bearers. When mixed cargos ^are «*r^, the 
floor can be leveled off up to the turn of the bilge by other f '**™ 
eargo. such as clean, dry lumber, which is particularly useful for this 

purpose. 
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Small rolls about 21 inches in height, usually termed “cheese rolls” 
on the Pacific coast, are frequently carried and make very useful beam 
fillings. 

Fine papers are usually packed in cases, and other types of paper 
are packed in bales and bundles, sometimes protected by means of 
wooden frames on top and bottom. In all cases, paper should be 
given careful stowage in a dry place to avoid damage from moisture. 



Goods!' * ,0Cl ’ Cll,sscd as n " inflammable solid. See Dangerous 

Goods** WaSU ' Wct ~' Clnsscd " s 1,11 inflammable solid. Seo Dangerous 
Paprika. A condiment made by grinding dried Spanish or H.m 

- w -s 

K'.r ftp J? "S3 “ft 

ki” S °°*‘ * h “ mi " hl ^ ™ S 

Patent fuel . — See Briquets. 
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Pawpaw (papain, pa paw ). — A small tree of the custard-apple 
family , bearing: edible fruit. The fruit is shipped in macerated con- 
dition, in cases, as crude papain: and the juice, usually known as 
pawpaw juice, is also shipped. It is exported chiefly from Ceylon. 
Japan. Thailand, and New Zealand, and is usually given ’tween-deck 
storage. Do not stow near tea. 

Pea cake . — An oil cake shipped from China. See Oil cake. 

Peach kernels .— Shipped in bags and cases from China. Japan, 
and India. Dry stowage, away from moist, oily, or odorous goods. 

Peanuts . — See Ground nuts. 

Pea pulp.—Sh i nped from China. Moist goods. 

Peas , dried . — Tliese are packed in bags or sometimes shipped in 
hulk, and require stowage as for ordinary bagged goods, with good 
dunnaging and careful attention to ventilation to prevent heating, 
sweating, and fermentation. 

Pears . — See Fresh Fruit, also Refrigerated Cargoes, chapter IX. 

Peccary skins . — The skins of a hoglike South American animal. 
Shipped in bales. See Leather, also Skins. 

Pecan nuts .— Shipped from Mexico, usually in the shelled condi- 
tion. Should be stowed in a cool, well-ventilated place. See Nuts. 

Pelts . — These are animal skins with the wool removed. They are 
usually shipped in casks or kegs which should be given good cask 
stowage. They are somewhat valuable cargo and care should be 
taken to see til at the casks are in good condition, and if not. have 
them recoopered before loading. They should not be stowed near 
drv cargo, as the brine may leak from the casks during the voyage. 

Pendare .— A species of chicle shipped in bales from A enezuela 
and Colombia. Stowage as for Gums. 

Pentane . — An inflammable liquid. See Dangerous Goods. 

Pcntaerythritc tct ran it rate . — A dangerous explosive. Sec Dan- 
gerous Goods. 



, bisMo'kcep 5 the ZT&Z is usutHly shipped in 

double bags, but also in barrels and boxes. It is likely to heat and 
sweat amf should, therefore, beftowedaway fcwnjBne andde bcate 
goods, 
as jelatonj 
made 

Peppermint.-™ •‘'p^^'fdch'should be siowSl well away from 



focidstufff • V -Fhe k ^l."shi|^r t " am U." S. & U »<>' Kindlon, . 
perchlorate arc strong oxidizing agents. Sec ' 

,• materials from which per- 


Goods. 


Perfumery . — Essential oils are the raw materials from wn.cn,u 




COMMODITIES AND THEIR STOWAGE 


381 


be given careful stowage because of its relatively high value. The 
more expensive perfumes are frequently carried in the ship’s special 
cargo locker or strong room. 

Perilla oil ( yegoma oil ). — Extracted from the seeds of a plant 
cultivated chiefly in Manchuria. It resembles linseed oil, ami is 
used as a substitute for linseed oil in varnishes. Should be stowed 
in the poop or a separate compartment away from foodstuffs, because 
of its odor and the possibility of leakage. 

Perilla seeds . — The seeds from which perilla oil is obtained. Do 
not stow near tea. See Seeds. 

Penllo gum . — A species of belata shipped in bags from Colombia 
and Panama. Not odorous, but should lie given careful stowage as 
it will stain bag cargo. 

Pci'manganates. — Ammonium, barium, potassium, sodium, and zinc 
permanganates are strong oxidizing agents. See Dangerous Goods. 

Peru , balsam of . — Shipped largely from Nicaragua and El Salva- 
dor. See Balsams. 

Peruvian bark . — See Cinchona. 

Petitgrain oil . — An essential oil exported chiefly from Paraguay 
and Argentina, usually packed in cases. See Essential oils. 

Petroleum ether . — An inflammable liquid. See Dangerous Goods. 

Petroleum pt'oducfs . — See Petroleum Products, also Dangerous 
Goods, in chapter IX. 

Phormium fiber . — Also known as New Zealand hemp; a leaf fiber. 
Stowage as for hemp. 

Phosgene . — A noisonous article. Sec Dangerous Goods. 

Phosphate rock . — Shipped in bulk chiefly from Tampa. 


as for ores. 


ampa. Stowage 


Phosphoric anhydride . — An inflammable solid. See Dangerous 
Goods. 

Phosphorus , amorphous , red . — An inflammable solid. Sec Dan- 
gerous Goods. 

Phosphorus , white or yellow , in water .— An inflammable solid 
bee Dangerous Goods. 

Phosphorus oxychloride .— A corrosive liquid. Sec Dangerous 
Goods. b 

Phosphorus pcntachloridc .— An inflammable solid. See Dano-cr- 
ous Goods. ° 


Phosphorus 

Goods. 


tribromidc . — A corrosive 


liquid. Sec Dangerous 

lo»tt^fcS^ mmable if mad0 With a nitr0CC,Ul - 

Photogmphic flash lamps.— Hazardous. See Dangerous Goods. 
*r^fi a Q 0 (& a f ai a) — A. coarse fiber produced in Brazil and other 
W P hrn J?' ° uth , A £ Qencan countries, also in Africa, and used in mak- 
shmdd no? ^ b T mS ’ i UsUally P acl fd in bales or bundles, which 

S^^Stow^arforTb^ ** ** « 0 ° ds ’ " S P iaSSava llolds 

Picrio acid. — See Dangerous Goods. 

Pzg iron. — See Iron and steel. 

-3E£a .-.isar 
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Pimento leaf oil . — Shipped in drums, chiefly from Jamaica. Odor- 
ous; should be stowed away from edibles and foodstuffs. See Essen- 
tial oils. 

Pi mien to . — The fleshy fruit of the Spanish paprika, used as a 
vegetable, for stuffing olives, etc. The dried fruit is shipped in bags 
and should be given good, dry stowage. It is also shipped in tins 
packed in wooden cases, in which case it should be stowed as for 
canned goods. 

Pineapples . — Shipped in fresh condition in crates; also in cans 
packed in cases. For fresh pineapples, see Fresh Fruit, also Refrig- 
erated Cargoes, in chapter on Stowage of Special Cargoes. For canned 
pineapple, see Canned goods. 

Pine oil . — A combustible liquid. See Dangerous Goods. 

Pint sell gas . — See Dangerous Goods. 

Pipe . — Because of the large number of different kinds of pipe, it 
is difficult to describe their stowage briefly. Cast-iron pipes are 
usually shipped singly and have to be carefully stowed, because they 
are subject to breakage, and also because they occupy a large amount 
of space in comparison with their weight. Cast-iron pipes of about 
0 inches diameter and upward, with flanges, should be stowed fore 
and aft with wood laid underneath athwartship of sufficient height 
to keep the bell or flange clear on the lower tier. The tier above 
should be reversed, so that the bell is clear and stowed in the cantline 
of the tier below; reversing the bell or flange in the following tier, 
and so on. On no account should these pipes be stowed athwartship. 
since if one end should get hung up in any way, breakage would 
almost certainly occur. When a large quantity of cast-iron pipes 
of varying sizes is shipped it is often possible to nest them by 
putting the smaller ones inside the larger, and so save considerable 
space. 

Wrought-iron pipes, such as gas pipes, are shipped singly and m 
bundles, and must be stowed according to their size, weight, and 
method of packing. In all cases they must be stowed carefully on 
an even bed, preferably fore and aft, and great care must bo taken 
to avoid bending, a continual source of claims. .. 

Extreme care in handling and stowage is necessary with oil-wcu 
casing, as the casing must oe true to within a fraction of an men. 
In loading and discharging, oil-well casing should be slung m dralts 
with the sling about 5 feet from the coupling end. This will prevent 
couplings from swinging and striking the coamings and will keep 
Iho draft from being landed on the couplings either on the <iock 
on the ship. In order properly to discharge this cargo m tins man- 
lier the casing should be stowed in tiens, each tier having the coUa 
toward the hatchway. In loading, the protector ends are landed 
first, and the collar ends allowed to remain under the hatch so that 

For ego. J 
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freely and evenly. With small dimension casing, top stowage is 
essential. The ends of the pipe must not be allowed to project, for 
if they do and cargo rests on top, the pipe will be bent. Oil-pipe 
casing is very greasy and heat causes melting, so cargo subject to 
damage from this cause should not be stowed close alongside. Steve- 
dores should not be permitted to use cargo hooks, as they may place 
a hook point in the threaded ends of the pipe and burr the edges. 
Paint marks should be used to separate car loads in the hold. 

Pistachio nuts. — The fruit of a tree grown in Asia Minor and 
southern Europe and shipped chiefly from Syria, Egypt, Turkey, 
Iran, Italy, and India. Stowage as for nuts. 

Pitch. — A substance obtained by boiling down tar and from the 
residue of distilled turpentine, etc. It is somewhat similar to asphalt, 
which see. Pitch melts when heated, and should be stowed well away 
from the engine and boiler rooms, and away from foodstuffs and 
fine cargo. 

Pit props. — Short pieces of trunk of the fir and other trees, used in 
mining. Usually shipped in full cargoes principally from Scandi- 
navia and Portugal, and requires no special stowage. The pit props 
should be less than 9 feet in length to get good stowage. Usually 10 
percent of the cargo is shipped up to 13 feet in length. Their stowage 
varies in accordance with the time the pit props have been in the 
water prior to shipment. They are measured in fathoms, 1 fathom 
equaling 250 cu. ft., and weighing 2% to 3*4 tons. 

Plantains.— A banana-like fruit. Shipped fresh, in bunches, 
chiefly from Cuba, Honduras, Panama, and Dominican Republic, 
usually under refrigeration. See Refrigerated Cargoes. 

Plaster of Pam— Calcined gypsum ; also any gypsum. Mixed with 
water, it sets rapidly into a hard concretion. See Gypsum. 

Plumbago (graphite). — See Blacklead. 

Plywood.— Jhfo commodity is shipped largely from the Baltic, 
W,? 0 bundles and bales, with a rough piece of wood on each 
side held together with bands. Sometimes shipments are packed in 
wooden boxes. Plywood should be handled with meticulous care and 
defective pieces should not be accepted. The dunnage 
S hou " c ° Tered paper, and athwartship stowage is pre- 
ferred. After stowage has been completed, the plywood Should bo 

?hrwon7 lt TT Paper .. t ° P™,™ 1 dust and debris kom drifting onto 
owrItnw d 'n, M PPer tween : deck stowage should be avoided. Do not 
ventifatorT 1 8117 gr “ nular matter and keo P clear °f the wakes of 

Poisons. — See Dangerous Goods. 

Police grenades —See Dangerous Goods. 

See D^nge ro^u| U Goods ^ 8 " ' ° f ,UeSe ^ i,,flammable or combustible. 

Poonac. Coconut cake. See Brunac, also Oil' cake. 
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1 oppy seeds. — '1 lie seed of the poppy plant, shipped chiefly from 
Turkey, Iran, and Poland. Seed is very small and light, therefore 
the bags used should be made of closely woven material, and care must 
be taken to prevent mixture with other seeds. See Seeds. 

Poppy-seed oil.— The oil extracted from the poppy seed. Shipped 
chiefly from the Netherlands. United Kingdom, and France. See 
Vegetable oils. 

Pork . — Fresh pork is usually carried in refrigerated space. See 
Refrigerated Cargoes. Pickled salt pork, packed in casks, tierces, etc., 
is wet cargo and should be stowed well away from dry or odorous 
goods. Precautions should be taken to protect other cargo against 
leakage. 

Potash, caustic, liquid. — A corrosive liquid. See Dangerous Goods. 

Potash . caustic , solid. — Hazardous. See Dangerous Goods. 

Potassium arsenate , solid. — A poisonous article. See Dangerous 
Goods. 

Potassium arsenite . solid. — A poisonous article. See Dangerous 
Goods. 

Potassium bromute . — An oxidizing material. See Dangerous Goods. 

Potassium chlorate. — A strong oxidizing agent. See Dangerous 
Goods. 

Potassium hydroxide. — See Potash, caustic, solid. 

Potassium metallic . — An inflammable solid. See Dangerous Goods. 

Potassium nitrate. — An oxidizing material. See Dangerous Goods. 

Potassium perchlorate. — An oxidizing material. See Dangerous 
Goods. 

Potassium, permanganate. — An oxidizing material. See Danger- 
ous Goods. 

Potassium sulfide. — An inflammable solid. See Dangerous Goods. 

Potato spray (arsenical).— A |H>isonous article. See Dangerous 

Goods. » • • i 

Potatoes. — Shipped in barrels, bags, and sometimes in crates, am 
should he stowed bv themselves if possible. They require good 
ventilation. In cold weather there is considerable danger of frost- 
bite, which can be avoided by covering with straw or mats amt 
handling the ventilators so that no freezing air pours directly onto 
the cargo. Frozen potatoes should 1 h- rejected, as they will inevi- 
tably lead to claims. If in bags, frozen potatoes can be detected by 
the spots which will appear on the bags. . _ , 

Preserved meats.— These are usually packed in tins, in cases, ami 
should be given ordinary dry stowage well away front moist cargo, 
to prevent rusting of the cans. Care should be exercised to pievent 
pilfering or broaching. Sec C anned goods. 

Primers.— These are devices used to ignite the powder charges of 
ammunition or the black powder bursting charge of projectiles. 

I ocovnlwviN. See Dangerous Goods. 

mines, tor- 

roods. 



rropane . — an limanmi...... i. 

Pro, a dene .— An inflammable gas. >ce Dange ions Good>- 
Prune *.— The <1. iecl fruit of the plum. Usually pa.-kedj 


m cases 


and* should" bc^giveii" ordinary dry 'stowage away from cargo that 
might cause taint. 
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Psyllium seed (vl ant ago psyllium seed, fleawort , fleaseed ). — A 
small seed used medicinally and shipped chiefly from India, France, 
and Spain. See Seeds. 

Pulp (wood jndp ). — Chemical wood pulp has been treated with 
sulfite before shipment and is baled and shipped in a dry condition. 
It reauires ordinary dry stowage. Mechanical wood pulp contains 
considerable quantities of moisture and is commonly called wet pulp. 
Wet pulp should not be stowed over any goods likely to be damaged 
from drainage, and should not be stowed in the same compartment 
with dry goods or foodstuffs subject to damage from moisture. 

Pumice stone .— -Shipped chiefly from Italy and Sicily, in bags. 
Requires no special stowage, but when shipped in the powdered form 
in bags, should be given extra careful handling, as the bags are likely 
to become torn, resulting in loss and mixture of the powder with 
other goods. 

Putcliok . — An Indian plant, the leaves and roots of which are used 
as incense, especially in China. Should he given dry stowage and 
because of its odor should be stowed apart from tea and other deli- 
cate cargo. 

Pyrethrumor insect flowers . — Dried flowers used in the manufac- 
ture of insecticides exported chiefly from Japan, East Africa, Yugo- 
slavia, Brazil, and Italy. Dry stowage, away from moist oily, and 
odorous goods. 

Pyi'idinc . — An inflammable liquid. Sec Dangerous Goods. 

Pyrites . — Metallic sulfides, such as sulfide of iron (iron pyrites), 
sulfide of copper (copper pyrites), etc. If struck with steel, they 
throw off sparks. Stowage ns for ores. 

chloride .— A corrosive liquid. Sec Dangerous 

Pyroxylin ^//^...--Inflammable liquids. See Dangerous Goods. 

Pyroxylin plashes.— Sheets, rods, or tubes made of pyroxylin. 
Highly inflammable. See Dangerous Goods. 

Pyroxylin plastic scrap.— Inflammable. See Dangerous Goods. 

Pyroxylin solvents .— Liquids or mixtures of liquids that act as 
solvents of nitrocellulose Inflammable. See Dangerous Goods. 

'w**? chips ).— The wood or bark of the bitter ash of 

Tie® » i . lnd, S s : Particularly Jamaica, which is used as a tonic, 
odor ^ s,lip P e<1 m and should be stowed in a cool place. No 

^ 00d shi PP ed chiefl y fr °m Argentina, and 
extensively used for tanning purposes. The logs are very crooked 
and awkward to handle, but require no special stowage 

extract (powdf red.) .—Shipped in bags from Argentina 
stowage bC Carefu,ly handlcd to Invent leakage. Ordinary dry 

^Quaxada sW.— Shipped in bales from Brazil. See Skins, also 
ttjf 1 ***** Shipped 'in' ba^ b and batk^Stowa^ 


Quicklime .— Unslaked lime. 
Quicksilver .— See Mercury. 


See Lime. 
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Quillaya bark .-- The bark of the quillaya tree, of which the inner 
layers are used in soap-making: and for washing silk and printed 
goods. Shipped in bales from Chile. Odorless. Stowage as for 
barks. b 

Quina bark. The bark of various South American trees, especially 
certain species of cinchona. Odorless. It is used medicinally and 
is shipped in bales, largely from Chile and Peru. Stowage as for 
barks, in a dry part of the ship, away from the machinery spaces. 

Quinine . — The substance obtained from cinchona bark, produced in 
I eru and Java. It is usually put up in tins which are packed in 
wooden cases. Good, dry stowage is required, away from moist or 
oily cargo. 

Quinine bark . — See Cinchona. 

Quince seed . — The seeds of the quince tree, which are shipped 
largely from Iran. Palestine, and Syria. Stowage as for seeds. 

Rabbits.— See Refrigerated Cargoes. 

Rabbit skins . — Usually packed in bales, and are shipped chiefly from 
Australia and Argentina. They are valuable and should be* given 
good, dry stowage and protection against chafing and contact with 
metal, dirt, etc. See Skins, also Furs. 

Raffia, grass . — A grass fiber shipped in bales chiefly from Mada- 
gascar and Belgian Congo. Dry stowage. See Fibers. 

Rags . — Shipped in bales and bundles. Should not be stowed near 
oil or greasy articles, owing to the danger of spontaneous combustion. 
Stowage should be in the square of the hatch, readily accessible, and 
away from foodstuffs and delicate goods. Oily rags, containing 
more than 5 percent of animal or vegetable oil are classed as inflam- 
mable solids. Sec Dangerous Goods. 

Care should be taken when accepting baled rags, if from a port 
where they may have been exposed to plague or cholera, since they 
many convey germs and vermin from port to port, and in some cases 
are landed only after much formality. Most countries insist upon 
the production of a sanitary certificate before unloading of rags is 
permitted. Therefore, if a certificate, properly endorsed, has not 
been obtained before shipment, the ship may be involved in much loss 
of time and money. 

Railway fusees .— See Fusees, railroad. 

Rails (railway iron ).— Should be stowed fore and aft and well se- 
cured by means of chocks, toms, or wedges. When a full cargo of 
rails is carried, at. least one-fourth of the weight should be placed in 
the ’tween-decks and should be well tommed down from the deck 

Pillars in the hold should have wooden battens placed between 
them and the rails. Good heavy pieces of timber should be placed 
vertically at the ship's sides, and the whole mass wedged tightly. I he 
loading should be so arranged that when all is stowed, a level l su - 
fare is presented right across the hold. Athwartship planks sh 
be laid on top of the rails, and the hold filled up with other cargo 
solidly stowed. If the hold cannot be filled, the rails must be 
securely tommed down from the .leek beams above. 

Rails and other steel should la- stowed as closely ns possible. It 
should be chocked against shifting, and dunnaged 1 between it ers for 
greater ease in passing chain slings when hoisting it out. 
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stowage and securing of this cargo requires a considerable supply of 
timber. 

Raisins. — Should be stowed away from wet or odorus goods, also 
from goods likely to heat and throw off moisture. 

Ramie (rhea) or Chiiui grass. — A Chinese and East Indian plant 
of the nettle family, also grown in Haiti, and elsewhere. Yields a 
fine fiber, and is shipped in bales. See Fioers. 

Ramtil. — See Niger seed. 

Rape seed. — A small, dark oil seed shipped in bags chiefly from 
India, Japan, Black Sea ports, Argentina, and Rumania. The 
oil is known as rape-seed oil and colza oil. Rape seed is likely to 
heat, especially if it is new, therefore good ventilation is essential. 
It should be stowed clear of hemp, jute, and other similar cargo, 
since there is danger of heating and fire if the seeds are in contact 
with these fibers. 

Rape-seed cake. — The residue of rape seed after the oil has been 
extracted, and is used as food for cattle. Is verv odorous, and is likely 
to heat and become soft and moldy. See Oil cake. 

Rape-seed oil. — See Colza oil. 

Rattan. —The long stems of a palm which grows in East India, 
Afnca, and Australia. Used for basket making, furniture, etc. Usu- 
ally shipped in bundles of 100 pieces. There are two grades, coarse 
rattan and fine or white rattan. The coarser grade is frequently used 
ns dunnage under fine cargo and, as rattan absorbs moisture, it is 
good material to use with bagged commodities likely to heat, such as 
sago, pepper, and tapioca. The coarser grade can be stowed with 
practically any cargo, even on top of jelatong, if good dunnnging is 
laid between. White rattan should not be used as dunnage except 
with cargo that will not heat and sweat, and then only if the bill of 
lading does not prohibit its use as dunnage. • 

tliv r :'»ZZ e , rain ,- "r v *°?¥ ** '•ejected, for if stowed wot. 
they Null become badly marked and claims will result 

hcfngcmfrd cargoes.— See chapter on Stowage of Special Cargo 

Refrigerating wflc^nM.—Assembled for shipment and containing 
not over 15 pounds of an inflammable liquid for their operation Bc^ 
cause of the inflammable liquid, such machines are considered as 

E of v , ano " s tr ees and plants, such ns conal or 

fsiss sir- Ix ' s,o "»' c "<°« 

Rice meal— See Rice, chapter IX. 
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Roi/f oil. — Asphaltum or coal-tar liquids prepared for use as 
binders or dressings for road surfaces. See Dangerous Goods. 

Rope. — Made of various materials, such as Manila hemp, coir, cot- 
ton, and wire. Should be stowed carefully and the coils chocked to 
prevent chafing. The smell of rope will often taint foodstuffs, such 
as tea, flour, and refined sugar, if stowed close by. 

Rosemary /raves. — -The pungent-smelling leaves of the rosemary 
shrub, from which rosemary oil is obtained. Usually shipped in 
bags, and exported from Spain, Portugal, and other Mediterranean 
countries. Should be given dry, clean stowage, away from foodstuffs 
or other goods that might l>e affected by their odor. See Leaves. 

Rosemary oil, — An essential oil exported in drums chiefly from 
Tunisia. Morocco. Yugoslavia. France, and United Kingdom. See 
Essential oils. 

Rosewood oil (liynalor or hois dr rose). — An essential oil shipped 
principally from Brazil. French Guiana, Curacao, Mexico, and 
France. See Essential oils. 

Rosin {colophony). — The hard resin left after distilling off the 
volatile oil of turpentine. It is readily combustible and must be 
stowed away from all sources of artificial heat. For stowage with 
cotton, see section on cotton, in chapter on Stowage of Special Cargoes. 
See Dangerous Goods. The Board of Underwriters of New York 
states that rosin can be carried in the spare bunkers over the boiler 
room on motor vessels that have been converted from coal to fuel oil, 
as rosin melts at 212° F. and no bunker would reach such a tempera- 
ture. The bunker, however, should have ventilation. 

Jtubbrr .— Crude rubber is usually packed in burlap bales or wooden 
cases, according to terms of contract between producer and customer. 
Ribbed smoke sheets in recent years have been packed in a bale cov- 
ered on the outside with an equal quality rubber and no other 

material. .... . , . . n 

Rubber requires careful handling and cool, dry stowage. Heat 
causes deterioration; moisture causes mold and matting of con- 
tents Care in separating lots is essential liecause of different value 
of grades. Guard against dust getting into the rubber, as this lias 
been a prolific source of claims. As cases crush easily, light cargo 
should be stowed on top. While not very odorous unless deteriorat- 
ing, it is advisable to keep in separate compartment from goorts 
affected by taint. It should also be kept away from wet or mo s 
goods or those which arc likely to heat and sweat, sinec heat fmm 
These goods might damage the rubber , 

Ruhhrr buffinas. — Mnv be inflammable. See Dangerous Good 

Rubber latex.— Latex’ is shipped in drums or in hulk in the deep 
tank or peak tanks of the vessel. Great care should be ''"^TVenk 
loading drums to avoid splitting of seams which would _I*rmit leak 
Do not stack the drums too high, and do not stow them a<Ijn 
cTiit to scupper drains. If the latex reaches them in a 
?t "coagulates quickly and will plug then up, possibly nccessdat g 
n i„ ? owing to the difficulty of removing, the mass- As the 
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Ship’s tanks are prepared for carrying latex by application of a 
coat of paraffin or white Borneo wax, with melting point of 140° to 
150° F. If the wax is applied at (he boiling temperature, the coat- 
ing is transparent; at lower temperature the coating is opaque. 
Some shippers require the transparent coating. It is desirable that 


dome snippers require the transparent coaling, it is ticsiraoic tnat 
the tank be filled as completely as possible to prevent splashing 
which causes frothing and loss of latex. Ships are sometimes listed 
to tank side to permit tanks being filled to within one-half inch of 
top opening, to eliminate air pockets at outer edge of tank. Before 


sealing the ship’s tank, samples of a gallon each of latex are taken 
from near the bottom, about halfway down, and near the top of tank. 
These samples are thoroughly mixed and divided into three purls, 
each being placed in a 1-gallon bottle— one for the shipper, one for 
the ship, and one for the consignee. 

Rubber scrap . — May be inflammable. , See Dangerous Goods. 

Rum . — Shipped in hogsheads and casks chiefly from the West 
Indies. Rum is about the onlv spirit that is not harmed by heating. 
It is frequently shipped in the same vessel with sugar and, while 
both may be stowed in the same compartment, rum should on no 
account be stowed over sugar. Every precaution must be taken to 
guard against broaching of hogsheads, and rum in bottles packed 
in cases should be stowed in the ship’s special cargo locker or other 
safe place. Denatured rum is classed as an inflammable liquid. See 
Dangerous Goods. 

Rutile . — A mineral from which titanium, used in the manufacture 
of paints and for hardening steels, is derived. It is obtained from 
beach sand and is shipped chiefly from Brazil and Australia. Stow- 
age as for ore. 

Rye .— 1 This grain does not run freely and consequently requires 
more trimming than other grams, and closer supervision at the time 
of loading, to make certain that it is properly trimmed. See Grain, 
in chapter on Stowage of Special Cargoes. 

SaJi/es. A very valuable fur, usually shipped in strongly con- 
structed, tm-lined boxes. Exported from U. S. S. R„ ChTn'a, ami 
Canada. See Furs. 

Safflowtr U-ardi).—TUc dried flower of an Eastern plant which 
yields a red dye. Sometimes called carthanms seeds. Should be given 
ordinary dry stowage. * 

SstSe 1 eXr° nS Sh0 " fd be ^ O'- -s 

Saffron .— The dried orange-colored stigmas of the saffron plant 
used for coloring purposes. Shipped chiefly from Spain Vtalv" 

in a co™ dry Jlace COnS,d< ‘ rable ^buld be cnreA.lly stowed 

** Ss aafiSaasa 

E^ential oik An eSSential ° n dd » ed chieflv from U. S. S. R. See 

■ as ts&nsa, as 
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to heat, ami is easily damaged bv moisture or odors. Stow 
dry goods only, such as tea, manioc, and tapioca. 

Sarfo four . — Stowage the same as for sago. 

Sa/-Amm oniac . — A inmonium chloride, which is used in the 
chemical industries, and is usually shipped in bags or barrels. It 
requires no special stowage, but must be kept perfectly dry as it 
absorbs moisture. 

Salt. — Large quantities of salt are carried in bulk from such 
places as Turks Island, Bahamas; Torrevieja, Spain; Porbundar, 
Karachi, and Navalakhi, India; Massawah and Assab, Eritrea; 
Cagliari, Sardinia; and from Alexandria, Port Said, New Orleans, 
and San Francisco. Small quantities are carried in barrels and bags, 
and table salt is shipped in cartons ami other retail containers packed 
in cartons and cases. 

When salt is shipped in bulk, it is customary to clean the holds 
thoroughly before loading ami to protect the salt from direct con- 
tact with metal by the use of mats or burlap, but dunnaging is 
not necessary. When carried in small quantities in bulk or in barrels 
or bags, salt should be stowed well away from dry goods that would 
be harmed by moisture. Salt should also be stowed away from moist 
or wet goods from which it might absorb moisture. 

Saltpeter. — See Potassium nitrate. 

Saltpeter . Chile. — See Nitrate of soda. 

Salmon. — For canned salmon, see Canned goods. For frozen sal- 
mon, see Fish, frozen, in section on Refrigerated Cargoes. 

Salvador balsam. — Shi pod in drums chiefly from Salvador and 
Guatemala. See Balsams. 

Samp. — Coarse hulled Indian corn, shipped in bags. Is likely to 
heat and sweat and should not be stowed near flour or other fine goods 
or with odorous goods, such ns turpentine. 

San hemp. — See Sunn fiber. 

Sand. — Silversnnd, used in glassmaking, is sometimes carried in 
bulk when higher-paying freight is not available. If carried with 
other cargo that is likely to result in mixture, such as China clay, 
coal, coke, lime, and seeds, precautions must be taken to prevent 
mixture, which would result in claims. Other types of sand are 
frequently carried, usually packed in bags, and these do not ordi- 
narily require any special stowage. Bilges and wells, however, 
should be carefully protected against sand. 

Sandalwood . — A fragrant, valuable, and heavy wood obtained from 
a tree grown in India. China, and elsewhere. It is usually packed 
in bales, but is sometimes shipped loose. Since it is easily stained, 
it should be stowed well away from greasy or oily goods. 

Sandalwood oil. — An essential od shipped chiefly from India. 
Australia, and United Kingdom. See Essential oils. 

Sandalwood powder— This is shipped in cases from India and 
China, and should be protected against injury by leakage or drainage 

of wet cargoes. 

/71/m _ — Sep (rlimS 



k * . >i. .... » — - - - - — 

Sardines . canned. — See Canned goods. 
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Sarsaparilla root. — The root of a tree which grows chiefly in 
Brazil, Mexico, and Honduras. Should be given dry stowage away 
from greases and oily goods. 

Sausage casings. — See Casings. 

Sawdust. — Classed as a hazardous article, because of the suscepti- 
bility to fire from open flame or sparks. See Dangerous Goods. 

Scheelite. — An ore from which tungsten is obtained. Shipped in 
drums and bags from Argentina, Australia, and elsewhere. Kequircs 
no special stowage. 

Scheele's green , solid. — A poisonous article. See Dangerous Goods. 
Scrap metal. — See Metal scrap. 

Sea coal. — This is a term of Scottish origin, originally applied to 
coal mined at seaboard or from under the sea. Ground bituminous 
coal and foundry facings are sometimes called sea coal. It is classed 
as an inflammable solid. See Dangerous Goods. 

Seal oil. — See Fish oils. 

Seal skins, raw ( ru>t fur).— These are shipped in considerable 
quantities from Argentina, Newfoundland, Canada, Chile, and South 
Africa. Stowage as for skins. Seal skins with the fur on are 
valuable cargo and should be stowed in the ship’s special cargo locker 
or other safe place. See Furs. 

Seed lac. — See Lac. 

Seed 8. Many different kinds of seeds arc shipped in oversea com- 
merce, including aniseed, canary, caraway, carthumus, castor, clover, 
coriander, cummin, fennel, gingelly, grass, hemp, jowari, linseed 
mi let, mowra, mustard, Niger, poppy, rape, sesame, sunflower, etc. 
AH seeds require good, dry stowage, and must be kept well awav 
from wet or moist cargo, as they may become heated. PniticulaY 
care must be exercised in stowing the more valuable types of seeds. 

wbiel,^t d V r ti USUa y . pnC . ked m Bags ° f ver - v dose-textured material 
ini L.n f ‘? r , . cnclo fd m a second bag or wrapper. When stow- 

vinlrin 0 . f . tl,ese see , ds Wlt h general merchandise the 

packages should be well protected against damage from chafing or 

through other goods contacting them. Single bags of seed have g frc- 

bee ? S 5°' Ved , bel ,' vcen I'ght case gocSs am? during the voyage 

ha s 

ni f « t"op P o°fl[ b rgc £eds n ^ ViSab,e ’ ‘° S '°" 
^elemte.— A pearly, usually transparent variety of gypsum, which 

Senega root ( snake root).— A. dried root of \ 

mwmrnm 
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Japan, Mexico, Venezuela, Salvador, and Guatemala. Should be 
driven dry stowage, as for seeds, away from greasy, moist, and 
odorous goods. 

fins aiul hid ex. — Shipjx-d largely from Australia, Cuba. 
Jamaica, Mexico, Venezuela, and various Pacific Islands. Usually in 
bags, bales, or barrels. They have a disagreeable odor and conse- 
quently should not be stowed with any cargo likely to be damaged 
by taint. 

Shea butter. — Obtained from the nuts of a West African tree. 
•Somewhat similar to palm oil, which see. 

Shea nuts. — The nuts of the West African shea tree. Stowage as 
for nuts. 

Sheep. — See Livestock, chapter IX. 

Sheepdip or sheep trash. — A poisonous liquid, usually carried in 
metal drums. Should be stowed away from foodstuffs and other 
delicate cargo and, if possible, in a place entirely by itself. 

Sheepskins. — Shipped in bales chiefly from Argentina, Uruguay, 
and Australia. See Skins. 

Shellac , liquid. — An inflammable liquid. See Dangerous Goods. 
Shellac is also used as a term to describe lac, which see. 

Shells. — Shells of different kinds, such as mother-of-pearl, tortoise, 
and oyster, require different stowage, according to the nature of the 
shell and the shipping container. 

Mother-of-pearl shells of the higher grades are packed in cases 
and should be given careful stowage in a safe place to prevent theft. 
See Mother-of-pearl. 

Tortoise shell is usually packed in cases or chests, sometimes in 
bundles, and is shipped chiefly from Singapore. Mauritius, Cape 
Verde Islands, Colombia, and Cuba. It should be stowed with dry 

cargo as choice or valuable freight. 

The rougher type of shells ait* usually shipped in bags and require no 
special stowage,' but should not he used for broken stowage or have 

heavy weights stowed above them. 

Oyster shell, usually shipped crushed for poultry feed, is earned 
in bags. It should be carefully handled when discharging, as it will 
frequently be found that the bags have been cut by the contents and 
considerable loss may result. Oyster shells must also he protected 
against contamination by other cargo, such as the brine from salt 
hides, as many claims have arisen from such spoilage. 

Shoyu (soi/ur, soy).— A sauce widely used in Japan and ( Inna amt 
shipped to Europe and the United States. It is made from soybeans 
and coarse wheat, and is packed in casks and tubs, which should be 
stowed as wet goods, likely to leak. 

Shumac. — See Sumac. 

Sink. — See Gutta-siak. . _ c „ r , c 

Silicon chloride . — A corrosive liquid. See Dangerous Goods. 

Silk This is usually packed in bales or cases, and as it is valuable 

rur „ 0 it must be stowed in a safe place and carefully handled so as 
to prevent damage. It should not be stowed near wet or .moist .goods 
or near oil, tar. grease, and similar commodities, 
curried in bales and requires the same precautions. 

Silk cocoons. — See Cocoons. 

Si/cer sand. — See Sand. 


Silk waste is 
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Sisal- (hcncqucn ). — Stowage as for hemp. Shipped chiefly from 
Mexico, East Africa, Soutli Africa, Netherlands Indies, Salvador, 
Haiti, and Cuba. Sisal and other fibers that have been involved in 
a fire, or exposed to rain or other moisture are classified as inflamma- 
ble solids. See Dangerous Goods. 

Skins . — A large number of animal skins are carried in oversea 
commerce in different forms. The skins of fur-bearing animals are 
the most valuable and are dealt with under the heading, “Furs.” 
Skins shipped in the wet or pickled condition are dealt with under 
“Hides,” as are also dry hides; and tanned skins under “Leather.” 
Cattle, sheep, horse, and goat skins constitute the bulk of the skin 
or hide shipments, but there are considerable quantities of other skins 
such as deer, cat, dog, rabbit, karakul, kangaroo, marten, and squirrel. 

Dried skins are usually shipped in bales, although some of the 
smaller skins, such as rabbit, are sometimes packed in cases. All 
skins should be stowed well away from wet goods, as they readily 
absorb moisture and will soften as a result. Usually they are odorous 
and should not be stowed with fine goods or foodstuffs, such as flour, 
coffee, tea, and fruit. Bales should be stowed on the flat, particu- 
larly the ground tier, but wing tier above the ground tier on edge so 
as to confine any damage to the smallest possible number of skins. 
Good dunnagmg should be laid beneath skins stowed in the ground 
tier, and bales should be protected against contact with metal parts 
on which moisture might condense by means of dunnage and matting. 
Rust stains on skins have given rise to numerous claims, and every 
care must be taken to prevent them. 



in stowing as they are easily broken and should always be slowed 
on edge and well blocked off. J 

Sleepers . — See Ties, railroad. 

Sludge acid.— This is waste or spent sulfuric acid, and is a cor- 
rosive liquid. See Dangerous Gooas. 

Sludge, jre.—SWpncd in large quantities in bulk from Spanish ore 
poits. When loaded in a wet condition, it is very likely to shift 

^l, U ,r mb f r ° f VeS f‘ S , ‘r 6 been lost from this cause. R^om-’ 
mended practice is to load the ore only when it is in a perfectly dry 

condition, and to erect longitudinal bulkheads to prevent sh ftimr 
Soap . — Manufactured soaps are usually nackeH ii. 
usually be stowed anywhere among Sa" cur™ E, ' d T>’ 
recommended that, owing to the odMma^ 

damaged by leakage. ^ 0m cai ©° that might be 

Soap bark .— See Quillaya bark. 

Soapstone .— See Talc. 

also soda ash. 

mg, washing, etc. It should not be s^wed^arTy 


444742 * — 42 - 
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sorbs moisture and frequently melts; nor should it be stowed near 
galvanized or other iron goods. ... 

Soda^ Bicarbonate of. — A white powder which is largely used m 
the manufacture of baking powder. Usually packed in bags or kegs, 
it should be given careful stowage in a dry place, with no weight on 
top. Being a foodstuff, it must be kept well clear of any cargo that 
would contaminate it. 

Sodium arsenate, solid.— A poisonous article, bee Dangerous 

Goods. . t-v 

Sodium arse nit r (solution), liquid. — A poisonous article, bee Dan- 
gerous Goods. , 

Sodium, cacodylatr. solid.— A poisonous article, bee Dangerous 

Goods. . , „ l4 ry \ 

Sodium chlorate.— An oxidizing material. See Dangerous Goods. 
Sodium . chlorite. — An oxidizing material, bee Dangerous Goods. 
Sodium dimethylursmutc. — A poisonous article. See Dangerous 

^ °Sodium hydrosulfite. — An inflammable solid. See Dangerous 

' Sodium hydroxide (caustic soda, solid). — A hazardous article. See 

^Sodium hydroxide solution, (caustic soda, liquid).— X corrosive 

liquid. See Dangerous Goods. ^ . 

Sodium metallic.— Xu inflammable solid. See Dangerous Goods. 
Sodium nitrate.— An oxidizing material. See Dangerous Goods. 
Sodium nitrite.— Xu oxidizing material, bee Dangerous Goods. 
Sodium perchlorate.— Xu oxidizing material, bee Dangerous 

(l °Sodium permanganate.— An oxidizing material. See Dangerous 

Gt Sodium peroxide.— Xu oxidizing material. See Dangerous Goods. 
Sodium picramatc , net inth J" percent •cater.— An inflammable 

“SbKS £ 35 £ta»blo solid So, Goods. 

t liqnifc S- 

Dangerous Goods. 

Sorghum. — See Millet. 

opened" as fr^u.-hOy as g*ibje in tl.c Trop- ^ 

always to bo turned ".111 (12 foot by 5 inches) for 

ventilators used per 1, inches) for vertical use. 

’■XX'"! ^;i.-Tl.esc »rc -hipped in round and s.,u«re ,En S l,sh 
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style) shapes. The round cakes arc shipped without packing and the 
square cakes are packed in hags. Sec Oil cake. 

q Soybean, oil.— This is shipped in drums and sometimes in second- 
hand kerosene cans, packed two to a case, or in second-hand ba riels. 
In the latter containers there is considerable danger of heavy leakage, 
which must be guarded against in selecting the place of stowage. 

Soybean oil is also carried in bulk, in which case the vessel s tanks 
must be thoroughly cleaned before loading. Tanks which have previ- 
ously carried fish oil or fuel oil must be steamed out before carrying 
bean oil. Difficulty is sometimes experienced in pumping out this 
oil, as its viscosity is easily affected by changes in temperature, and 
detention and claims for short delivery sometimes arise as a consc- 

1 Spelter. — The commercial name given to zinc. It has a brilliant 
white color and is usually shipped in ingots, which, if possible, should 
be stowed on a good even floor to prevent breakage. It has been 
recommended that, if the weight of the spelter will allow it without 
affecting the vessel’s stability, the best place to stow it is at one end of 
a ’tween deck. 

Spent mixed acid.— A corrosive liquid. See Dangerous Goods. 

Spent sulfuric acid.— A. corrosive liquid. See Dangerous Goods. 

Sperm oil. — Stowage as for fish oils. 

Spermaceti.— A white, brittle, fatty substance, an animal wax, con- 
tained in solution in the head of the sperm-whale. It is usuully packed 
in cases and is shipped chiefly from Chile and the United Kingdom. 
Stowage as for waxes. 

Spices. — These are vegetable products which are fragrant, aromatic, 
or pungent, such as allspice, cinnamon, cassia, nutmegs, mace, cloves, 
caraway, and ginger, most of which are dealt with under their respec- 
tive names. They must be treated as choice freight and stowed well 
away from damp or objectionable goods and goods likely to be dam- 
aged by the scent of spices. 

Spints of nitroglycerin. — An inflammable liquid. See Dangerous 
Goods. 

Sponges. — Shipped in bales, barrels, and sometimes in baskets, from 
Mexico, the Bahamas, and Cuba. If not thoroughly prepared, they 
may have an objectionable smell, which must be taken into account 
when selecting the place of stowage. 

Spruce gum.— -Shipped from Canada. See Gums. 

Squibs , electric or safety. — These are classed as explosives. See 
Dangerous Goods. 

Squirrel skins. — Shipped in bales chiefly from U. S. S. R. See Furs, 
also Skins. 

Starch.— Should be stowed as dry goods, well away from wet or 
moist goods and from all ammoniacal cargo, such as saltpeter, soda, 
and potash. Starch will absorb moisture from any wet cargo stowed 
near it 

Staves. — Frequently used for broken stowage or dunnage in a 
mixed general cargo. When used for this purpose, every effort should 
be made to keep separate different shipments to avoid mixing which 
will cause contusion when discharging. One way to do this is to 
confine each shipment of staves to a single compartment. 

Stearin. — A white, crystalline compound contained in manv animal 
and vegetable fats. It is sometimes used in the manufacture* of mar- 
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^ariiu* ami has a disagreeable sickly flavor. It is shipped in barrels 
and bags and requires no special stowage. 

Steatite . — See Talc. 

Steel. — See Iron and Steel. 

Steel billets. — See li on and Steel. 

Steel rails. — See Rails. 

Stibnite. — The most important ore of ant imony. See Antimony ore. 
Stick lac. — See Lac. 

Stramonium. — A narcotic poisonous weed of the nightshade family. 
Shipped chiefly from Italy, Y ugoslavia, and U. S. S. R. Dry stowage. 

a wav from moist, oily, and odorous cargo. . . ...... . 

Stra w. — Classed as a hazardous article, as it is readily ignited by 
external sparks. See Dangerous Goods. 

Straicbraid and straw plait,— Much of this commodity is exported 
from Japan and China for lrat making, etc. It is packed 
in bales and lightly made cases. Pressure will injure the braid and 
cive rise to claims/therefore careful stowage is necessary. As a rule, 
no other cargo should be stowed on top of it. 

Strontium arsenite , solid.— A poisonous article. See Dangerous 

Ca0 8hvnfhtin chlorate . — An oxidizing material. See Dangerous 

^Strontium nitrate.— Xu oxidizing material See DangeionsGomls. 
strychnine and salts thereof, sol/d. — I oisonous articles. See 

U S/S See Dangerous Goods. 

Sty rax. — A balsam, exported chiefly from Italy. Honduras, and 
Turkey. See Balsams. 

«M. Bo.li «1.., K ot 

Spain. H is dangerously gives off sulfur dioxide. 

Will ignite by fnct.^ W-en ^rnm^ ^ ^ c] l 

a suffocating g^- f 1 ph^phutes. phosphorus, or other 

lampblack. fat "- „ 0,,S T n p^m e of carbon, charcoal. lampblack, 
carriers of oxygen. In the P'«£ fats an( , oi |s. it may produce 
and other carbonaceous substa „ith chlorates, phosphates, 

spontaneous l>ea mg «ml igmt on . . . f mav p ro ,luce explosive 

I! dxt^SuTfurt cla^s a hazardous article. See Dangerous 
G Tf d a part cargo of 

gfif S^n^oU" ation with the sulfur, effects corrosion 
Ihe ship’s plates and steel work. 
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Sulfur chloride ( mono and di). — A corrosive liquid. See Danger- 

A compressed gas. See Dangerous Goods. 

Sulfur trioxide. — A corrosive liquid. See Dancerow 

Sulfuric add (oil of vitriol).— A. corrosive liquid. See Dangerous 

^Sulfuric acid , fuming.— A corrosive liquid, dangerous as a fire 

hazard. See Dangerous Goods. . , 

£ um/7/7 ._The powdered leaves of a shrub used for tannine and also 
as a yellow dye. Shipped largely from Italy, Syria, and Australia. 
It is usually carried in bags or bales and has a rather sickly smell, 
especially after having been loaded for some time. It readily absorbs 
moisture, therefore should not be stowed near moist or wet goods. 
Wien carried in bags, it throws off a dust when being handled, and 
other cargo likely to be damaged should consequently be well covered. 

Sunflower seed oil— The oil obtained from sunflower **ds. 
Shipped in barrels and drums chiefly from Argentina and U. S. S. K. 
See Vegetable oils. . . ^ . 

Sunflower seeds.— Usually shipped in bags. Sec Seeds. 

Sunn fiber (son fiber or Bombay hemp.)— Shipped m bales from 
India. See Fibers. 

Superphosphates. — Phosphate treated with sulfuric acid and used 
as a soil fertilizer. The vapor from superphosphates will attack 
foodstuffs and render them untit for use. 

Sursee , shursec> or surson. — Native Indian names for mustard seed, 
which see. 

Syphon bottle charges ( carbon dioxide syphon bulbs). — Classed as 
a noninflammable gas. See Dangerous Goods. 

Taguanuts (corozo nuts). — See Corozo nuts. 

Talc. — A sort compound of magnesium and silica. Massive varie- 
ties are known as soapstone and steatite. It is usually shipped in 
ground or powdered form in bags, which should be given ordinary 
dry stowage. Exported chiefly from France, Italy, China, Japan, 
India, and Canada. 

Talki gum. — See Gums. 

Tallow. — An animal fat widely used in the manufacture of soap, 
candles, etc. It is usually shipped in barrels, although some is 
shipped from China in tin-lined cases. Should be stowed in a cool 
place, well away from the heat of the engine room, and not on top 
of or close to goods which might be damaged by leakage of the 
tallow. 

Tamarinds. — The fruit of the tropical tamarind tree, a flat brown 

B id with soft, acid pulp, used in the manufacture of condiments. 

ry tamarinds in bags and boxes require no special stowage, but 
wet preserved tamarinds in casks should be given wet stowage. 

Tankage. — The dried product of garbage and of animal sweepings, 
used as a fertilizer. It is shipped in bags and cakes principally 
from Argentina, Brazil, Uruguay, Australia, and New Zealand. Has 
an offensive odor and should be stowed away from goods likely to 
be tainted, also away from fine goods generally which might be 
damaged bv the dust given off by tankage, which is hard to remove. 
See also Dangerous Goods, as certain tankages, being subject to 
spontaneous heating, are classed as hazardous articles. 
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Tank ear * . empty . — Classed as hazardous articles when they have 
previously carried inflammable liquids, etc. See Dangerous Goods. 

Tank trunks, empty . — See Tank cars, empty. 

Tapioca . — A starchy substance obtained from the cassava or manioc 
plant. Should be stowed well away from all scented or odorous goods 
which might cause tainting. It is likely to heat and should there- 
fore be well dunnaged to permit air circulation, and should be ade- 
quately ventilated during the voyage. 

Tar . — Tar is inflammable and has a pungent smell which will 
damage foodstuffs and other fine cargo. There is also considerable 
danger of leakage. See Dangerous Goods. 

Tarn pods* or sheath *. — The pods from which tara powder is made 
by crushing. Shipped in bags from Peru and should be given ordi- 
nary dry. clean stowage. 

Tara powder . — A powder made from the dried pods of a Peruvian 
tree, and used in tanning. It is shipped in bags and should be given 
good, drv stowage. It has a very slight odor, somewhat like sawdust. 

Tores '— \ forage crop also known as vetch. Stowage as for seeds. 

Tartar ir arid. — Colorless, odorless crystals, which may be consid- 
ered as a foodstuff and stowed accordingly. 

Tea . — Tea is one of the most delicate cargoes carried from the I«nr 
East and must be stowed well apart from all odorous and moist goods 
such ns copra, cassia, essential oils, sugar, turmeric, and hides. Be- 
fore loading tea, the holds should Ik* prepared by removing all oil 
and other stains on the tank-top ceiling and elsewhere, lining if neces- 
sary a caustic solution and afterward coating with lime wash. Bilges 
should also Ik* thoroughly cleaned and deodorized by chloride ot lime, 
and then coated with cement- wash. Holds should be thoroughly 
dried out and ventilated before commencing to lay dunnage. A com- 
mon practice in vessels coming from the Far East and Burma is to 
leave sufficient suitable space, or use space occupied by cargo to he 
discharged in Ceylon, and then fill this with tea for European ports. 

Tea dust .— This is usually packed in hales, which should bo given 
ordinary dry stowage. It is of no great value. 

Tear 'qa* candles.— S ee Dangerous Goods. 

Tear ga* cartridge *.— Sec Dangerous < minis. 



because of pos? 
table oils. 

Teel (td) fired. 


-Sec Sesame seed. 


liza rd skin *. — Sh i pped in bales from Brazil. See Skins 

Tcauila A distilled liquor shipped from Mexico, usually bottled 

incases. See Alcoholic L.quors, in section on stowage of special car- 
goes- r . v- This is -i name sometimes given to gambier and 

.•oin...n.liti. , s were originally flipped to Europe 

chloriilr ), — A corrosive liquid. Sec Danger- 

""T G eAl W. V poisonous article. Sec Dangerous 

Goods. 
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Tetrazene (guanyl nitrosamio gaunyl tetrazcne). Explosive. 

See Dangerous Goods. ^ , 

Tetn/l.— Explosive. See Dangerous Goods. 

Textile waste— A hazardous article. See Dangerous Goods. 

Thallium salts , solid— Poisonous. See Dangerous Goods. 

Thallium sulfate, solid.— Poisonous. See Dangerous Goods. 

Thyme. — A plant which yields an essential oil. Shipped chiefly 
from Syria and North Africa. The powdered roots are also shipped 
in bales and should not be stowed with goods liable to be tainted by 
their odor. . . 

Thyme oil.— An essential oil exported from Morocco, Spain, and 
France. See Essential oils. 

Ties, railroad. — Rail road tics are usually impregnated with creo- 
sote to preserve them against weather and the attacks of insects, and 
for this reason they should not be stowed in or near a compartment 
containing fine goods or foodstuffs. After creosoted ties have been 
discharged, great care should be taken to remove all traces of the 
creosote and its fumes, if grain or other cargo subject to damage from 
taint is to be loaded. A common practice is to stow ties and other 
creosoted lumber on a bed of sawdust which serves to absorb any drain- 
age of creosote. See Creosote. 

Steel and iron railroad ties are widely used, particularly in tropical 
countries, and arc usually nested for shipment. 

Timber. — See Lumber, chapter IX. 

Timlto root. — See Cube root. 

Timbo root -powder. — A powder made from timbo roots. It is 
shipped in cases chiefly from Brazil, and Peru, and should be given 
dry, clean stowage. 

Timothy seed. — The small seed of a grass, which is usually packed 
in close-woven bags. Care must be taken to guard against the slightest 
chafing, as the smallest of holes will permit the seed to escape. See 
Seeds. 

Tin. — Usually shipped in ingots and exported in large quantities 
from Penang, Singapore, Netherlands Indies, Nigeria, and Bolivia. 
It is recommended that ground space be reserved for tin and, because 
of its value, it must be very carefully tallied on board and guarded in 
the hold until well covered up with other cargo. 

Tin barilla. — Grains of native tin occurring in ore. Usually shipped 
in bags. Requires dry stowage, away from foodstuffs, because of 
sifting. 

Tin oiv. — Also known as cnssitcrite. Sec Ores, chapter IX. 

Tin plates. — These arc thin sheets of iron covered with tin. Care 
must be taken to avoid distortion of the plates and rusting. It is 
recommended that they be loaded by means of airplane or platform 
slings, in order to prevent crushing. In the hold they should be 
stowed flat, perfectly level, and firm, particularly at the turn of the 
bilge, where plenty of dunnage should bo used. To prevent rust dam- 
age, tin plates should be loaded only in dry weather, should not be 
stowed on a wet or damp ceiling, and should be thoroughly protected 
against damage from condensed moisture. See chapter VIII, “Dam- 

^rTmg v 0 cnt P ila?ioT ** V ° yagC f ° r Sl »ions 
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Tin tetrachloride. — A corrosive liquid. See Dangerous Goods. 

Tinea I. — Crude or native borax, which see. 

Titanium tetrachloride. — A corrosive liquid. See Dangerous Goods. 

Tobacco. — Leaf tobacco is usually carried in hogsheads, cases, and 
bales, and is shipped in large quantities in oversea commerce, being 
exported by the United States, Netherlands Indies, Turkey, and other 
countries. It is likely to heat, sweat, and become moldy, and for this 
reason it should be stowed well away from wet or moist goods that 
may heat and throw off moisture. Adequate ventilation is necessary 
during the voyage. Tobacco is also easily damaged by taint, and 
consequently should be slowed away from turpentine, oils, valonia, etc. 
The odor of tobacco will damage fine goods and foodstuffs, and should 
be kept away from such cargo. Tobacco packed in bales, such as 
that shipped from Turkey, should t»e well protected against possible 
chafing. . 

Tolu, balsam. — Shipped in cases chiefly from Colombia and Canada. 
It is odorous and should be stowed away from edibles and foodstuffs. 
See Balsams. 

Toluene and toluol. — Inflammable. See Dangerous Goods. 

Tonka beans. — The seeds of a large South American plant, lnev 
have a pleasant vanilla-like odor, due to the presence of coumarin, and 
used for flavoring tobacco, in perfumes, and for making artificial 
ilia extract. Should be given dry stowage away from odorous 
ds. and from foodstuffs which might be affected by the fragrant 
odor of the beans. Usually packed in barrels nml are exported clneHv 
from northern Brazil, Colombia. Venezuela, and Trinidad. 

Torpedoes ( cap , explosive, raihraj /, cfc.).— These arc classed oil li 
as fireworks or explosives. Sec Dangerous Goods. 

Tortoise shell.— See Shells. . . 

Torn. — Waste hemp shipped in bales. Stowage as for hemp. 

Tracer fate*.— Explosive. See Dangerous Goods. 

''lnofly from Greece. Italy. 

Malta, Ch-prus, Epypt. and Morocco. Sac Gums. 

Trefoil seeds.— A variety of clover sect. See Seeds. 

Trepanq. — See Bech-dc-mer. n , 

R&ssrSSr Jasrstt. — 

roresorcino! . — Explosive. See Dangerous Good*. 

TrinitrotoJuenr. — Explosive. . Danpc.-ous Goods 
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Tuna fish .— Canned tuna fish is shipped in considerable quantities 
from Japan and Hawaii. See Canned goods. 

Tung oil.— See China wood oil. 4 . . , . , 

Tungsten ore .— The ore from which the metal tungsten is obtained. 
Also known as wolfram. Shipped in bags and has a fairly high 
value. Exported chiefly from China, Chile, Argentina and British 
Malaya and requires no special stowage. No hooks should be used in 
handling. See Ores. 

Turkish millet . — See Durra. 

Turmeric . — The root of an East and West Indian plant of the 
ginger family, used as a condiment, yellow dyestuff, etc. Exported 
chiefly from Haiti, India, and Japan. It is usually shipped in bags, 
lias a strong odor, and gives otf dust. Stowage should be planned 
to protect other cargo from the odor and dust. 

Turpentine . — A resin obtained from the pine tree and other 
coniferous trees. Shipped very largely from southern United States 
ports in cargoes of what are usually described as “naval stores,” con- 
sisting principally of turpentine, resin, and lumber. It is classed 
as a combustible liquid. See Dangerous Goods. 

Turpentine and its vapor are highly inflammable and every care 
must be taken to prevent sparks coming into contact with it. For 
the same reason, it should be stowed as far as possible from all goods 
liable to spontaneous combustion, and well away from bunker 
bulkheads. 

The odor of turpentine is penetrating and pungent and, therefore, 
it should be stowed well away from any goods which is subject to 
damage bv taint. It is recommended that turpentine should be 
separated by the engine and boiler-room space from flour, tea, and 
other damageable foodstuffs. 

Turtle shell . — See Shells. 

Tutenague . — An Indian name for crude zinc, also the name of a 
metallic compound called Chinese copper which is shipped from 
China. Requires no special stowage. 

Twine (binder ) . — Twine made of sisal hemp and similar fibers, 
which is used in harvesting machines for binding sheaves of gruin. It 
is somewhat oily and should not be stowed over fine goods. 

^ Umber .— A brown ore shipped in bulk and bags, chiefly from Malta, 
Cyprus, and the United Kingdom, and used as a pigment. See Ores. 

Uranium ore .— The ore from which the metal uranium is obtained. 
Usually shipped in bags. See Ores. 

Uricwri kernels . — Yield an oil which is used for the same purposes 
as coconut oil. Shipped from Brazil. See Nuts. 

Uva-ursi leaves .— The leaves of the bearberry plant, which are used 
medicinally. Shipped in bags and are exported from Spain and 
l ortugal. Dry stowage as for leaves. 

Valerian roots .— The dried roots of the valerian plant, which con- 
tam a volatile oil used as a nerve tonic, and in incense and perfumery. 
Usually shipped in bags, which should be given clean, dry stowage 
away from oily, moist, or odorous goods. 

^o^-Acorn cups shipped in bags and bulk chiefly from Tur- 

r;L“ nd * the u | e<1 in '“"nine- Likely to heat and sweat 

?‘ v . es ° t ^ a reddish-yellow dust, and should be stowed well away from 
fruit, tobacco, and other goods likely to be injured by heat, moisture 
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or dust. Valonia lias been known to injure tobacco seriously. Should 
be well ventilated during: the voyage. 

Vanadium ore . — An ore shipped chiefly from Peru and Rhodesia, 
usually in bags. See Ores, in chapter on Stowage of Special Cargoes. 

Van Ufa beans . — The cured pods of a plant indigenous to Mexico and 
shipped from that country, but now also cultivated in several parts 
of the Tropics, notably in Java, Seychelles, Mauritius, and Ceylon. 
Should be given dry stowage, away from all odorous goods. 

Varnishes . — These are classed either as combustible or inflammable 
liquids, according to their composition. See Dangerous Goods. 

Vase fine , — Should 1 h* stowed in a cool place and away from dry 
goods, as it melts with heat. 

Vegetable fats.— See Fats, vegetable. 

Vegetable iron/. — See Coquilla nuts. Corozo nuts, and Nuts. 
Vegetable oils.— Vegetable oils of many kinds are shipped in over- 
sea trade, packed in barrels, drums, cans in cases, and in bulk. The 
more important kinds, most of which are dealt with herein under 
their respective names, are nrachis (ground nut) oil, castor oil, China 
wood or tung oil, colza (rape) oil, coconut- oil. cottonseed oil, linseed 
oil. Nigersced oil, olive oil, palm oil, palm-nut oil, sesame (gingelh) 
oil sunflower-seed oil, and soybean oil. Leakage must always b»* 
<r warded against, and for this reason containers should be carefully 
inspected at the time of loading, and faulty containers rejected or 
recoopercd. None of the commercial vegetable oils are dangerously 
inflammable, but if stowed so they will contact fibers such as jute 
hem,., and cotton, or sawdust, rags, or textile goods, tbcie s danger 
of spontaneous combustion, particularly in lie case « f l f ce<1 °' ; 
These oils are being carried increasingly in bulk, usualh in a deep 
tank constructed with this purpose in view. Shipment in i bulk cbmi- 
nates packing costs and the leakage that is almost inevitable with 
this class of goods, particularly in view of the fact that it is a wide- 
-oread nrnctfcc to use second-hand containers. 

The tanks used for vegetable oils should lie tight, dean, and iso- 
latedftom the ship's pumping and Idling systems by blank flange*. 
When* edible oils are carried, there must be no trace of ".e u c or 
bituminous paint or other protective covering, as these ma.ei.als 

W mkTw\dd"hive h held fuel oil can be used for carrying vegetable 
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In the case of tanks which have been in use only for ceneral cargo or like 
purpose, the operation of cleaning the tank is not so drastic, and the steaming 
process wUl likely not be necessary, but in all cases, in order to ^'minate all 
grounds for claims for contamination, etc., it is necessary that the shI PPf™ 
and the surveyors called in to certify the tanks as fit to receive and carry 
the oil be satisfied in all respects and the latter's certificate to that efTect 

obtained before any oil is shipped. . . , 

Since some vegetable oils solidify at ordinary temperatures, the tanks used 
for their carriage must be fitted with heating coils to liquefy the oil when 
it is to be pumped out upon arrival at destination. Usually, the oil is pumped 
out by the consignee's own equipment. What the pumps cannot remove is col- 
lected by hand and put in barrels, which should be supplied by the consignee. 

Solidifying Points of Vegctabi-e and Animal Oils 


SolidiMnf 

0U (faff/nlol) 

Arachis (ground nut) 20-26 

Castor 0-2 

China wood or tung.. 37.5 

Colza (rape) — 20-24 

Coconut 60-70 Seal.. 

Cottonseed. 53 (partial) Sperm 


Sollditvlno 

ou point 

( Fahrenhril) 

Neats foot 32-50 

Olive 23-30 

Palm. - . 75-105 

Palm nut 78-86 

26.5 

32 


I.ard 

Linseed (hemp). 
Menhaden (fish) 


25-42 Soybean 
5-17 Whale -- 
25 


10.5 

30 


Vegetable waxes. — See Waxes. 

Vellum. — A fine kind of parchment used for bookbinding, etc. It 
is usually packed in tin-lined cases, which should be given careful 
stowage as the commodity is of considerable value. 

Verdigris. — The green rust of copper, or n green crystallized sub- 
stance obtained from copper, used as a pigment in dyeing. It is 
poisonous and should be carefully stowed awav from foodstuffs. 
Vermicelli. — A form of macaroni. Should be stowed with dry 

J oods, well away from damp or odorous goods and green or fresn 
ruit, which will seriously damage the quality of vermicelli. 
Vermilion. — A bright-red pigment obtained by grinding cinnabar 
to a fine powder. Dry stowage, as for cinnabar, which see. 

Vermin ex terminators. --See Insecticides, liquid. 

Vetiver oil. — An essential oil used in making perfumes. Shipped 

» from the Netherlands Indies, French Africa, and France, 
sential oils. 

Vicuna skins.— The skins of the vicuna, which have a fine and valu- 
able fur. Shipped in bales from Chile and Peru, and should be 
given careful stowage. See Furs. 

Vinegar.— A form of acetic acid. When packed in bottles in cases, 
it requires ordinary stowage as for bottled goods, men shipped 
in barrels, it should be given good barrel stowage well away from 
articles which it might damage oy taint or leakage. 

Viscacha skins. — A fur skin shipped from Argentina, usually in 
bales. See Furs. J 

Vitriol , oil of. — See Sulfuric acid. 

Vitriol , green. — See Copperas. 

Vomica nuts. — See Nux vomica. 

AustraUaf ^ knngar °°' shi PP ed from 
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— Shipped in bags chiefly from Italy, Rumania, Syria, 
Chile, Japan, and France. See Nuts. 

Walnut meat ( shelled walnuts). — Usually packed in cases, which 
should be stowed in a cool, well-ventilated place, well away from 
engine and boiler-room bulkheads. 

Waste , cotton. — See Cotton waste. 

Waterproofed clothing. —See Oiled te xtiles. 

Wattle hark and extract . — An extract used in tanning. Shipped in 
bags from East Africa and South Africa. Dry stowage. See Barks. 

Waxes.— V arious waxes are shipped in oversea commerce, impor- 
tant ones including beeswax, carnauba wax, Japan wax, paraffin wax, 
white and yellow wax from China, and wool wax. All waxes should 
be stowed in a cool place, as they melt and run when subjected to 
heat. Refined waxes, moreover, are frequently shipped in the form 
of slabs and, if these are heated and softened so that they adhere to 
one another, there is likely to be sufficient damage to cause claims. 
Many manufactured liquid waxes are classed as combustible liquids. 
For these, see Dangerous Goods. 

Whalebone. — Shipped in cases and bundles. A valuable com- 
modity, and should be stowed in the ship's special cargo locker, away 
from greases, oils, and acids. 

Whulc oil. — See Fish oils. 

Wheat. — See Grain, chapter IX. 

Whisky. — See Alcoholic Liquors, chapter IX. 

White lead. — See Paints. 

White wood oil . — See Eucalyptus oil. 

Whitening (whiting). — A substance like chalk, but softer, used as 
a covering medium for ceilings, etc. It is usually shipped in barrels 
or bags, and should be given dry stowage. Nearby goods should 
be protected against the dust given off by whitening during handling. 

Wines. — See Alcoholic Liquors, chapter IX. 

Wire , barbed. — Usually packed on reels, which should be kept apart 
from oils and wet cargo. The reels are very useful for filling broken 
stowage and are commonly used for this purpose. 

Wire, galvanized. — This and bright wire are usually packed in coils 
covered with burlap, and should be kept dry and carefully stowed 
to keep the coils from being crushed. 

Wire netting. — Is commonly packed in rolls which may be used for 
filling broken stowage, but should not Im? overstowed with heavy 
goods or other articles that would crush the wire. 

Wire rope. — See Rope. . , 

Witherite . — A heavy mineral sometimes mistaken for lead ore no 

cause of its weight; also called bnrolite. See Ores. 

Wolf skins.— Shipped in bales chiefly from U. S. S. R. See Fm>, 
— An ore from which tungsten is obtained. See Tung- 

S,C UW filler , liquid.— A combustible liquid. Sec Dangerous Goods. 

Wood oil.— See China wood oil. 

Wood pulp.— See Pulp. ~ , 

Wood shavings . — A hazardous article, .'■'ee Dangerous Goods. 

Wood stain, liquid.— Frequently an inflammable or combustible 
liquid. See Dangerous Goods. 
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Wool. — Wool is an important cargo and is shipped 
of countries, the principal ones being South Arnenca Austrnl a Ne^ 
Zealand, South Africa, United States, and North China. 1 he sizes 
and weights of the bales used in the different countriesvary 
Argentine and Uruguayan bales vary from 700 to 1,000 pounds in 
weight; New Zealand bales from 280 to 400 pounds; South African 
balS from 300 to 900 pounds; Indian bales from 300 to 400 pounds, 

and Chinese bales from 400 to 700 pounds. 

Wool is shipped in two conditions, as wool in the grease (greasy or 
unscoured wool), and as clean or scoured wool. The two kinds should 
not be stowed together, as the scoured wool is likely to be damaged by 

th T^reTs Considerable danger of fire when wool is being carried. A 
Royal Commission appointed by the New Zealand Government in 
1906 to inquire into the origin of fires on wool-carrying ships recom- 
mended “That wool should not be stowed with oil. fat, tallow, tow 
or flax; or in contact with packages containing such products; or in 
contact with other material more readily combustible than wool it- 
self.” It is further recommended that wet or damp wool should be 
rejected for carriage; wool should not be stowed on top of ore or 
moist or oily goods without thorough separation by means of plank- 
ing, etc., neither should wool be stowed with or above maize or other 
cargo likely to heat and throw off moisture, since many claims have 
been paid because of sweat damage to wool, arising from the latter 
type of stowage. 

Wool cargoes should be well dunnaged and matted, and should 
receive good ventilation during the voyage. 

An important point in stowing wool is to see that no space is lost, 
and to this end the hold should be carefully measured to see which 
way the bales will stow to the best advantage, on their flat or their 
crown, or perhaps even some tiers each way, as by this method it is 
sometimes possible to save a large amount of space. 

Wool grease. — Shipped in barrels and drums and, though not liable 
to spontaneous combustion, it is oily and greasy and will maintain 
and increase combustion if a fire breaks out. It should be given wet 
stowage. 

Wool waste. — Classed as a hazardous article. See Dangerous 
Goods. 

X-ray film. — When such film has a cellulose acetate base, there are 
no restrictions as to stowage. When it has a nitrocellulose base, 
however, it is highly inflammable. See Dangerous Goods. The same 
applies to X-ray film scrap. 

Xylene. — An inflammable liquid. See Dangerous Goods. 

Xylol. — An inflammable liquid. See Dangerous Goods. 

Xylol bromide. — A tear gas. See Dangerous Goods. 

Yaeca gum.— See Gums. 

Yegoma oil. — See Perilla oil. 

Yerba mate (Paraguayan tea). — The dried leaves of a tropical 
tree much used as a beverage in Paraguay, Argentina, Brazil, and 
elsewhere Dry stowage, well clear of other goods which might cause 
tainting damage. 
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Y/ang-ylang or cananga. — An essential oil, used in perfumery, 
shipped chiefly from Madagascar, Netherlands Indies, and Philippine 
Islands. See Essential oils. 

Zedoary ( zadory ) roots. — The roots of a Chinese and Indian plant 
used in medicine and for perfumery, and also yields a turmeric. Dry 
stowage, as for barks. 

Zinc. — See Spelter. 

Zinc arsenate. — A poisonous article. Sec Dangerous Goods. 

Zinc arscnite , solid. — A poisonous article. See Dangerous Goods. 

Zinc ash. — This is likely to heat if it is wet or damp. Should be 
stowed in a dry place, away from all goods which may throw off 
moisture. 

Zinc chlorate. — An oxidizing material. Sec Dangerous Goods. 

Zinc concentrates. — Shipped in bulk and bags chiefly from Peru and 
Australia. See Concentrates, also Ores, chapter IX. 

Zinc dust. — A powder obtained by heating and grinding zinc or by 
cooling volatilized zinc, and used in dye-works and in galvanizing 
iron. Diw stowage. . . 

Zinc ethyl. — A colorless liquid which takes fire on contact with air. 
Its carriage is not permitted. See Dangerous Goods. 

Zinc nitrate.— An oxidizing material. See Dangerous Goods. 

Zinc permanganate. — An oxidizing material. See Dangerous Goods. 

Zinc ich ite.— Usually shipped in drums or kegs. Should be treated 
as wet cargo, the containers stowed on end. and well chocked off. 
Heavy cargo should not be stowed on top of this commodity, as it 
might crush the containers and cause serious leakage. 

Zirconium, sand.— A. mineral, also known as “Zirkehte. It yields 
zirconia, which has great heat-resisting qualities and is used as a 
refractory and in the ceramic industry. It is shipped in bags, chiefly 
from South Africa. Stowage as for bagged ore. See Ores, chapter IX. 

Zirconium ore.— Used in making cert-ain kinds of steel. It is 
shipped from India. Brazil. Australia, and Egypt, usually m bags 
but sometimes in bulk. See Ores, chapter IX. ^ 

Zirconium metallic , dry.— An inflammable solid. See Dangeious 

G °Zirconium metallic , sludge.— An inflammable solid. Sec Dangerous 
^Zirconium metallic , wet.— An inflammable solid. Sec Dangerous 

( '^Zirconium nitrate.— An oxidizing material. Sec Dangerous Goods. 

Zirconium pi era mate wet with *0- percent water.-An oxidizing 
material. Sec Dangerous Goods. 



CHAPTER XI 

STOWAGE OF SHIPS STORES 


The stowage, care, and preservation of ship’s stores is a problem dis- 
tinct from the stowage of cargo, being governed in large measure by 
considerations that need not be taken into account by the master or 
ship’s officers when stowing cargo. It has seemed desirable, however, 
to republish here the instructions for the “Care and Preservation 
of Supplies,” contained in the United States Federal Standard Stock 
Catalogue, and used by the United States Navy. 

CARE AND PRESERVATION OF SUPPLIES 


(Issuu) May 1033) 


(Note : (1) Stowage Precaution*— Section II. Part 3 of the Federal Standard Stock Cat- 
alogue — have been revised nnd extended herein. ( 2 ) Id this revision of Stowage Precau- 
tions. all Items of clothing and of provisions which heretofore have appeared In the general 
alphabetical list have been transferred to the main captions "Clothing" and "Provisions" 
where they will be found arranged alphabetically as In the Federal Standard Stock 
Catalogue.) 

Adda. — Should be protected against high temperatures. When carried on 
shipboard, should be stowed on steel deck. Acids of either Inflnmmnblc, com- 
bustible, or penetrating nature should, when practicable, be stowed above deck 
in lead-lined lockers especially constructed for the purpose, nnd acids which cause 
spontaneous combustion by contact, should not be stowed in the same compart- 
ment. Acids should be plainly labeled in such a way ns to prevent their being 
mistaken for other material. The tops of carboys should be protected by wooden 
battens to prevent breakage, and stoppers of carboys should be secured to prevent 
spilling in handling. 

Alcohol. — Should be stowed in metal tanks, nnd when practicable, stored in sepn- 
rato storerooms in order to avoid n fire hazard. When carried on shipboard, 
in small containers, should be stowed preferably on weather deck. Alcohol for 
torpedoes should be stowed in new or perfectly clean containers. 

Aluminum-xoare. — Should not be cleaned with lye. potash, or other strong 
alkali. Should be cleaned with a good neutral soap and hot water. May be 
kept bright by the use of steel wool and lather of good soap. If dented, should 
be straightened on a wood form. 

Ammonfa.-— Should be stored so as to guard against leakage. It afreets vege- 
table colors in textiles nnd should bp kept Isolated from other supplies. 

Amnwmum carbonate.—^ This drug deteriorates under storage conditions 
W? 8 of NH \ nnd CO* gradually becoming opaque, nnd is finally converted 
! I . b,e P° rous , l ”“I* or n w **Re powder. Stock should be limited to six 
months supply nnd should be examined frequently for deterioration. 

Anchors and cable, chahu— Should be thoroughly protected with a wnter- 

ubrash 01 1 ° PPUCd by d ‘ PPing lf poSS,b,c * »>y sprnyiSg or with 
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defective scaling and for change in color of contents. Stock should be limited 
10 sis months' supply. The sealed containers of neo-arsphenamine should be 
kept in a cool place, preferably not above 10* C . 50° F. 

Asbestos. — Should be stowed in storerooms fitted with closed bins. 

Atcnings. — Before stowing, awnings should be thoroughly dry. They should 
be stowed in dry places. Freshly paiuted canvas articles should not he stowed 
where ventilation is poor. When stowed, they should be turned over from time 
to time to prevent nesting of rats. 

Bags, canvas . — Should Ik* thoroughly dry before stowing and should not he 
subjected to dampness while stowed. 

Band instruments . — When any band instrument is not in use it must invariably 
be kept in the case provided for that purpose. 

Care of brass wind instruments. — Grease or oil should never be applied to 
valves. Valves must always be kept free of dirt. Grease should be put 
upon the slides, but only in very small quantities and care exercised that 
none gets into the interior of the instrument. Should the top and bottom 
caps of valves become tightly fixed, no violence will be used to remove them, 
but they will be held under running hot wafer for a short time, when they 
can be readily removed. The use of pliers and pincers is prohibited. Before 
the instrument is put away, all water should be removed, as the retention 
of moisture in the interior is the prime cause of corroding and eventually 
destroying the soldering at the Joints. 

Care of wood and wind instruments. — The exterior should be dried with a 
soft cloth or chamois skin, and the ends of the joints kept perfectly dry. 
A swab, which is naturally an absorbent of moisture, should not be left 
in the bore of a wood reed Instrument, ns it will cause the wood to expand 
and split. Exposure to fog and dampness of wood, also steel springs and 
screws, tends to shorten the period of usefulness of this class of instruments. 
This Is especially true at seaconst |>osis. oil should be kept on the springs 
and screws at all times to prevent rusting. Frequent inspections must 
be made. 


Barrels . — Should Ik- stowed bungs up and bilges free. 

Batteries, electric . — Dry batteries, for general purposes, flashlights and radio, 
should be stored in a cool, dry place. Should not be stowed near steam pipes or 
radiators, ns heat causes rapid deterioration. Should not be stored in metal 
shelves or against metal bulkheads. If wooden shelves or bins with wooden 
backs are not available use a wood or other insulating lining. Stock should he 
limited to a ninety-day supply, and oldest stock issued first. Slock should he 
examined monthly; batteries showing corrosion of the zinc are unfit for use. 

Storage batteries which have not lK*on filled with electrolyte t bone dry condi- 
tion) should be stowed in a dry place of normal temperature. 

Storage batteries which have been filled and charged should he kept in a 
battery charging or service station where ventilation is adequate and the batteries 
can be given periodic charges and care by properly trained personnel. 

Blcaching-poicders . — ( Used in laundries) are rapidly decomposed by water, 
beat, light, and air. They must be kept cool. dry. and isolated. 

Bluing, laundry . — Should be protected from dampness. 

Hants — All small boats should be stowed under cover if practicable, "nter 
should not stand in bilges, hut it is excellent practice to sprinkle boat from time to 
lime with water from a hose. Boats should l*e slowed so ns to prevtmt slraim. 
*ng"ing hogging, or twisting. When boats are nested, the keel of the kjjtron 
boat should rest on a heavy plank or timber, su parted by sufficient »' , '>cking lo 
prevent sagging. All boats of the nest should be stowed perfectly P'^mb.^thbow 
. ul stem before securing shores or cradles. Three or more shores should be fitted 

or timber'^to^ivcT sup^rM^ougtMhcTenrire^lengrh^ 

bottom^boat* 1 Th^sa me method" slmn'ld apply when'addilloJIal Mers of boats are 
wltlTspncc and ...rWh U.e pH*. «■*«■ "rnppWss 
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as dampness Is very dangerous and water will cause 1 “ ^o be rustin k * t 1 u>y 
Caps , friction, tin.— Should he examined monthly, and If found to he rusiing i j 
should be used at once, if practicable. Should not Ik.* stowed in contact with 

other metal articles. 

Cells, bat ter n, dr//.— ( See Batteries. Same precautions.) 

Linoleum.— Should be kept in air-tight containers. 

C FJ/FAT ■ 

Portland.— Should he stored in storeroom fitted with closed bins, and most 

carefully protected from moisture. 

Rubber.— Should be kept in paint room, or other place separate fiom other 

Chloramine and Chlorinated lime.— These drugs deteriorate under storage con- 
ditions with loss of chlorine content. Stock should be limited to requirements 

iOl 0laU. /25J— Should be stowed in storerooms fitted with closed bins, and kept 
free from moisture. 

Cloths, hammocl,'. ic cat her.— (See Awnings. Same precautions.) 

CLOT II I SO: 

General precautions.— Do not stow clothing against metal walls or bulk- 
heads, on account of moisture due to sweating. When clothing is not being 
issued, loose clothing should be tied up in wrapping paper to insure clean 
garments. Woolen clothing should be looked over in summer months and 
plentifully sprinkled with moth balls or naphthalene. 

SPECIAL PRECAUTIONS — 

Boots, rubber. — Should not be stowed near steam pipes or radiators, 
as heat causes rapid deterioration. 

Braid, gold.— Should not be stowed near rubber buttons or held to- 
gether by rubber lmnds. All rubber articles and many kinds of wrapping 
paper contain sulfur, which tarnishes gilt or gold thread. Gilt thread 
will tarnish when stowed in proximity to articles giving off even an 
infinitesimal amount of sulfurous vapors. Nearly all rubber and a great 
many kinds of wrapping paper contain enough sulfur to ruin any gilt 
thread that may come In contact with them. 

Buttons, eagle. — While in stock should be wrapped in uontarnishnble 
paper and protected from moisture. 

Cap ribbons. — Same as "Braid, gold." 

Devices, cap. cooks' and stewards', and CPO.— Same ns for buttons. 

Insignia. — Same ns for cap ribbons. 

Rain clothes (oiled fabric).— Should be stowed by hanging garments 
from A-shnped rocks. The racks should be of sufficient height to permit 
the garments to swing clear of the floor. Should be spaced sufficiently 
apart to permit free circulation of air. To avoid creasing and stickiness, 
garments should be removed from the packing cases immediately upon 
receipt, and should be hung in a place ns free as possible from moisture. 

Raincoats, enlisted men's (Navy), double texture with layer of rubber 
compound between.— These raincoats should not be removed, before 
issuing for use from the individual cardboard boxes in which they ure 
packed. They should not be stored near steam pipes or radiators, as 
heat causes rapid deterioration. 

Rating badges, gold.— Keep each badge wrapped separately In non- 
tnrnisuahle paper and observe same precautions as are prescribed for 
"braid, gold.” 

rnrni^h^hio eacl ' slri P wrapped separately In non- 

•'Brald GoM" UUd observe smne P recaut ions as are prescribed for 
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xvl!''r» / ',7'»’ U !!!, fireS Mart s l K,n,aiUH, " s ly by the oxidation of fine particles of coal 
n,ort * or ,PS> st ‘l K,rj, '»*‘l by coarse and fine straita. the air enter- 

•wlmi nf , “V "" ,S ‘‘ I t rt ? l,a a ‘ tl,,K on f,ie P° r *bm. which is too dense 

to admit of the heat created passing off with sufficient rapiditv to prevent firing 

ignition Z ^t'ife'ldles • ,,OUS for mkUn * "» fj " « PO^bll spontaneous 

Pile the coal in as shallow a pile as s|kico will ]»erniit 

^1™''**"'!* p,,ed fl: "- ,lml ir is in »*w*iv* layers of not more than 
- ot 6 feet for the full area from sIojh* to slope and not by continuous unloading in 
one place which will allow the pile to pyramid, causing the larger pieces of coal 
to accumulate on the outside, with the smaller coal in flic inside of the pile. 

Sec | nisi lively that there does not get into the pile any uiutei 
waste, paper, straw, wood, or other material which is easily combustible 

If fire has started in a pile, try to get at the source by taking 
and spreading over the ground in piles not more than 2 feet deep. 

Com pusses, muijnelie . — Magnetic compasses should be stowed in straight rows, 
running preferably north and south. In this arrangement compasses of each 
row may Ik* placed quite near each other. Rows of compasses should not be 
within a distance of 2 feet of other rows. If rows run other than north and 
south, then compasses should Ik* separated from each other by a distance of 2 
feel. Compasses should be tested at least once a year and should be inspected 
to determine if any leakage occurs to cause bubbles. If bubbles np|iear, coni* 
I Kisses should be filled immediately, as otherwise cards become discolored. 

Containers. — Cure should lie cxrrcised to guard against using as a container 
lor one material a barrel or drum previously used for another. Such containers, 
when used repeatedly, should be durably marked to indicate their contents. 

Cooperage. — Wooden containers, such as barrels, tubs, cases, shocks, etc., made 
of staves, hoops, headings, boards, should Ik* kept dry at all times to avoid 

warping. 

Cordage.— All twines, cord. ro|M*. and cable made of textile material should 
be kept dry to avoid rotting. 

Covers: Hunt, painted; gnu; hateh ; vegetable-linker ; irineh. — Should not In* 
slowed in dosed compartments, and should not Im* folded for slowing when damp. 

Covers: 

Canopy. — (See Ownings and covers, boat. Same precautions.) 

Furniture, canvas. — I See Bags, canvas, and Textiles. ) 

Searchlight. — (See Bags, canvas, and Covers. Iiout. » 

Crockerp.- -Should be stowed with some shock absorbing material between, in 
order to avoid breakage. It is advisable to leave crockery in the original con- 
tainers until actually needed. 

Dope, airship, nitrate, solvent. — Airplane iIo|n* should Ik* stored, when prac- 
tical. ill separate storerooms in order to avoid fire hazard, 
shipboard. In small containers, it shall be stowed in chests 
weather dock when practicable. When in drums, it shall 
weather deck, when practicable, and arranged to be readily 

Driers . — ( See Paints. Same precautions.) 

Drills, carbon steel. highspeed.— Should Ik* wrapiied in oiled-pupc 

' paint .— Nozzles should Ik* coated with paint, lead, 

he stowed with nozzle down, to prevent water standing in drum. 

Duck and canvas articles, oiled or iralcrproofrd.— Should Ik* slowed In a cool 
d, v Place, easily reached in ease ..f tire. Canvas is subject to mildew and rapid 
deterioration unless kept perfectly dry Canvas should ' 

d imp Compartments In which canvas is slowed should bo dry. "ell tent lam . 
!md free from rats. This class of material should frequently be inserted to 

fr; pnl.'li;!. Hr*.,' |-lf* 

liright by of .41. or irtrnMm., 

and wiring should lie protected from oils and from weather. 

from moisture. „ ... of ethyl-fluid, it Is Itn- 

of toxic fumes. These 
dangerous. Consequently, ethyl-fluid should 
not onlv actual contact with skin or 
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of which are open. This stowage space must lie separated from general stowage 
facilities. All handling and mixing of ethyl-fluid must be done in the open, or in 
well-ventilated spaces, in order to avoid the danger of breathing the toxle fumes. 
All personnel should he warned to observe every precaution to prevent exposure 
to possible contact with this fluid, either directly or in blended form. Par- 
ticular care should be exercised to prevent personnel from wearing clothing 
contaminated with ethyl-fluid, or stowing such clothing in contact with clothing 
lo be worn. Personnel habitually engaged in handling ethyl-fluid, either unadul- 
terated or mixed with gasoline, should lie required to wear rubber gloves and 
white clothing, the latter in order that contact with the fluid will he apparent 
immediately from the resultant stain. Should any part of the skin come into 
actual contact with ethyl-fluid, the affected part must lie washed immediately with 
kerosene and further thoroughly scrubbed with soap and hot water. Clothing 
contaminated with ethyl-fluid should be removed immediately and must not 
lie worn again until laundering. The odor of ethyl-fluid is evidence that it is 
being breathed into the lungs. If it Ik- necessary to continue work in order 
to stop a leak or clean up spilled fluid, a gas mask should Ik- worn. 

Fxplosives . — Should not lie allowed in general storerooms. 

Fabrics. painted or oiled . — Should not lie stowed in heated rooms. 

Fan 8, electric . — Should be stored away from electric cables to prevent possible 
burning out of armatures, and must ho protected from all moisture. 

Fcrroailiron . — The phosphorotted hydrogen gas resulting from ferrnsllieon 
becoming damp is extremely poisonous. Instances are on record whore fatalities 
have boon caused liy this gas on vessels on which fcrrosllicon 1ms constituted 
a part of the cargo. 

Special precautions will he taken at all points where fcrrosllicon Is carried 
in store to see that this material docs not become damp and to provide adequate 
ventilation. 

Fiber-material, compressed . — Should not lie stowed near a radiator, stcnui- 
pipe, etc. 

Files . — Should be kept covered in a dry place. 

Films .— Should he stowed in well-ventilated, cool place, especial care being 
taken to protect them from molstnro nnd Are. ns they nre highly inflammable. 

Fixtures ( bathroom . toilet ), porcelain .— Should be kept properly boxed or 
crated In sulllcient packing to prevent chipping or scarring. 

Flaf/staffs . — Weather checks should Ik* puttied. 

Oases, compressed .— Cylinders may he stowed In the open, but In such cases 
they should be protected against excessive rise or fall of temperature. During 
winter, cylinders stowed In the open should be protected against accumulations 
of ice or snow. In summer, cylinders stowed In the open should lie screened 
against continuous direct rays of the sun. They should not be exposed to 
continuous dampness. Full cylinders should not be stowed nenr highly Inflam- 
mable substances, such ns gasoline, oil waste, etc., and should not be placed near 
elevators or gangways, or in locations where heavy moving objects nmv strike 
or fall on them. Empty nnd full cylinders should he stowed npnrt to nvohl 
confusion. Cylinders should be plnlnly mnrked with designating colors or other 
means of identification to indicate the gas contained therein. 

Gaskets, rafthcr.— Should be kept free from oil or grease, nnd preferably stowed 
»n water. Should be kept from exposure to light and excessive heut, and away 
from all nonferrotis metal. 

Gasoline —Being an extremely volatile substance, when exposed to the nlr 
r^ui^^rj? ,cm I? rat , ures * fives off a most Inflammable vapor, and therefore 
rwjuircs speela 1 care in stowage and handling. Gasoline vapor Is heavier than 
the atmosphere and settles to the floor or ground level, where a spark or flame 

sen irnt^.nrLr^ 1 * 08 0n "S' 1 " flrc ’ ]* s,l0 « , « l »** stored, when practicable, in 
separate storerooms in order to avoid fire hazard. It should be stowed so ns 
to be thoroughly ventilated, the ventilation, however, to Ik* arranged \n 

5**5 <*naot be blown through the ventilators. No fight with a 
flame should be taken in, nor match or other Are lighted near the build imr used 
tor storage. Gasoline must not be stowed In leaky cons and ,™„ the recent 

?eaks n nre f foSnd thi b< L ca ,If fully ! Mmlnei1 " n <i I" every ease where 
fe'-MSa-SetSi stowage^tor’thls* material MSS £& 

S -,ne can 

tight carrying cans. When the quantities handled are large eno^h ^ w„rrm.t 
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ilie expense, steps should be taken to provide such stowage tanks. Such stowage 
is impracticable where gasoline is kept temporarily for distribution to distant 
activities, and in such cases the foregoing instructions in regard to leaks, 
ventilation, tires, and lights, should be strictly followed. In addition, danger 
signs should be posted wherever this material is stowed. When carried in drums 
on shipboard, should l»e slowed on weather decks, the drums being placed on 
inclined racks, so constructed that in case of fire the drums, when released, will 
immediately fall overboard. 

Ulass . — Should be stowed vertically in racks and held in place with plugs of 
cotton waste. Never lay on flat side. 

Glue, marine . — Should be kept in paint room, or other place separate from 
other stores. 

Guns: 

A. Large caliber. — Upon receipt of guns and mounts from 1 pounder up to 
the largest caliber (if not a transshipment) they should immediately be 
overhauled, and their condition ascertained. If found to be damaged or 
incomplete, steps should be taken to have them placed in first class condition 
for issue. Guns and mounts In store require constant attention. The gun. 
if stored in the storehouse, should be kept in the driest place available; If 
stored in the oi>cn. its breech mechanism should be removed and placed in 
the storehouse. A satisfactory stowage for breech mechanisms, 5 inches 
and above, is on transveyor platforms, using a platform for each breech-block 
and all breech mechanism pertaining thereto. Can.* should be taken to 
protect the mushroom and gas check pad. Breech mechanisms under fi 
inches can he satisfactorily stored on steel racks or strong wooden shelves. 

B. Machine guns and small arms should be stored in the driest place 

available in the storehouse. When received they should be examined as 
soon as practicable, care being taken to see that they are in a condition fit 
for issue. The serial numbers and marks of the machine guns should lx* 
taken and recorded. When in storage, they should be coated with slushing 
oil. A suitable mixture consists of one gallon raw linseed oil. one gallon 
lard oil. and one-half pint japan drier. They should be examined every 
six months, and the coating renewed if necessary. Spare parts should Ik* 
kept in specially made drawers and coated with the same slushing oil and 
examined every six months. In preparing machine guns and smnll arms for 
shipment, their serial numbers and marks should l>c taken and checked 
against the records. Their history, ns it concerns the issuing yard, should 
he carefully recorded. ... .. 

C. Supplv officers charged with the care and preservation of guns, small 
arms, or other ordnance material will Ik* governed l»y the instructions con- 
tained in the Bureau of Ordnance Manual and by such special instructions 
as may he issued by the Bureau of Ordnance. 

Gun pointer. — Should not be stored in or near storehouses containing other 
public property. (Army Regulations 110!). 1913.) nirn |.ist 

OyrorompaMCt ( cleaning and repair of repeater) .—In ‘*r« | erto t nar( | ngfdn.t 
•i nossihle cause for explosion of gyro-compass repeaters resulting fiom a spark 
‘passing though an explosive mixture in the repeater the Bureau of Nnv igntlon 
directs that repeaters shall be cleaned with only carbon tetrachloride, and that 
only* carbon e rachloride be used as a solvent in making up rubber cement for 
renJater gaskets. All ships and stations having gyro-compass repeaters on hand 

lire directed to Mush the n-in-aters with warm, dry air as soon »» 1 

drive off any accumulated explosive mixtures which may have dev* oped I fr n 
past overhauls where gasoline or other explosive fluids were used In cleaning 
or cementing repeater gaskets. 

"infihi r°charaeter ^ The use of racks conserves storage space and tends to pr« 

of .hose on, slinihir 

XS.W prove,, over.n«,.n S .ho H-r onpnol.y. 

"'"Air. p„e„„.,.lio-I.K.I.— Shouhl I- kop. free of oil. 
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Fire.— All water should l»e dm i lied from such hose before slowing. It 
should Ik- stretched once every three months and water run through it. 
This applies only to hose procured under Federal Specification Z55-H-451. 
The woven linen fire hose with no rublier lining as commonly used on shore 
should not be wet at any time except when required for use at actual Are. 
If cotton-covered, the coveriug should be dry before stowing, anil the hose 
should be kept iu a cool, dry place. Should be coiled rather than folded, 
to prevent kinks. Should be kept free of oil. 

Rubber. — (See Fiber-material. Same precautions.) 

Instruments, telescopes, etc. — Fire-control instruments, telescopes, and other 
ordnance optical instruments should be kept in a warm, dry place, and should 
always be kept under observation. It is advisable to handle them as little ns 
possible in order to avoid possible damage. They should not be exposed to dust 
and should be cleaned regularly. Gun-sight telescopes can be satisfactorily stored 
on board ship in wooden racks, the carrying pieces of which should have half- 
round notches in which to lay the telescope. 

Iron-rods, pipes, and sheets. — Should be stored in racks and protected from 
moisture, which causes rust and deterioration. 

Kerosene. — Army Regulations (11!)!). 1»13> forbid f towing in or near store- 
houses containing other public property. Storage in separate storerooms will help 
avoid fire hazards. When carried on shipboard, should be stowed in metal tanks 
preferably on weather decks or in small containers in paint storeroom. 

Lampblack. — Should be kept carefully wrapped and confined to prevent sifting 
through package and damaging other goods. 

Lamps, incandescent. — Lamps carried on board ship should lie stowed iu spaces 
as free from moisture as possible. Lamps exposed to dampness are subject to 
deterioration due to moisture attacking the basing cement which is used to secure 
the metal base to the glass body of the lump. This condition tends to loosen the 
grip of the metal base. 

leather. — Should be stowed in a cool, dry place and inspected periodically. This 
article when in storage is subject to becoming moldy or too dry. When inspection 
discloses dampness, mold, oil on leather, or too dry, should be cared for as pre- 
scribed In AR 30-3040 and Handbook for Quartermasters, paragraph 53. 

Life preservers. — Should Ik* thoroughly dried before stowing, and kept dry. 
Should be stowed where convenient for use. and Inspected regularly, to be assured 
of scrviceubleness In event of need. 

Lignum vitae. — Should Ik? stored wherever possible In a cool and prefcrnblv 
damp storage room, away from drafts. Exposed surfaces such as ends and side- 
chops should be properly protected with a heavy coating of shellac or enamel if 
the logs are to be used within a short period of time. If not. they should be 
coated either with tallow, heavy grease, or a coating of paraflln wax mixed with 
kerosene of approximately 1:1 ratio and applied with a brush when warmed tip 
to a fluid consistency. 

Lime.— Should be stowed in storeroom fitted with closed bins. 

Linoleum.— Is easily cracked and broken when cold. Care should bo taken that 
nothing is piled on top of It. The best way to stow this item Is In rolls on end. 

Lumber. If not thoroughly dry. should be piled with extra allowance for nil- 
circulation. Decay, excessive checking, and warping or twisting in lumber mav 
be prevented to a great extent by careful piling. Lumber should Ik* closely 
watched. The following rules for the piling of lumber, prepared by the Depart- 
ment of Agriculture, should Ik? observed In order to reduce such losses to a 
minimum. 

A. Sawed lumber generally is dried by being piled In stacks with air spaces 
between the boards. In forming the stacks the boards should usually be laid 
tint, with strips called stickers between courses or layers. A space should 
also be left between each board In a layer and the adjacent board to provide 
for thecirculatlou of air throughout the stack. Flat or horizontal piling mav 

(1 « ) M W . i » lh lh £ end , S of tbe bonrds lownrd th * alley — endwise 
piling— and (2) with the sides toward the alley— sidewise pillug The 
f* ? rrn ? ged to Slope from front to rear, and to lean forward so 
that water dripping from the top may fall to the ground without trickling 

• down over the courses below. With either method of piling, the stacks 

SC than* against VZS* "* “‘"e W "' rts «"» 

-I* 

wise piling the stickers obstruct the passage of air from bock to front of a 
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ciairse. wliilc in sidewise piling the passages from front to rear are clear. 
Water which forces its way into the pile is more efficiently drained in side- 
wise piling, and the likelihood of sticker rot and discoloration due to the 
accumulation of moisture, dust, and dirt against tin* stickers is lessened. 

«\ The bottom Imards in a stack should rest on foundations, preferably of 
stone, cement, or metal. Pieces containing rot should never he used for 
foundation timbers or skills, or allowed to remain in the pile. The vicinity of 
the pile should be kept clear of weeds. 

1). Lumber storage yards need to l»c reasonably well drained, or at least 
the contour of the ground should l*e such that water will not stand under the 
stacks after a storm. Otherwise. dc<iiy is apt to get a start and spread 
throughout the pile. Where the ground offers hut poor natural drainage 
facilities, some artificial system of drainage should be employed. A top 
dressing of cinders lias been found satisfactory in some storage yards. 

K. Rules for piling lumber.— The following set of rules for piling lumber 
covers the more iui|>ortant points to Is* observed in the const met ion of 
foundations, shape of stack, arrangement of stickers, etc.: 


(1) Foundations (endwise or sidewise piling I : 

tat The foundations should In* strong, solid, and durable. 

4b) The top of each foundation should Im* level, and from front to 
back the top surface of the parallel skids should be ill align- 
ment. so that the lumber to be piled will bear equally upon 
encli one. 

id The front foundation should be raised above (lie second, and 
the second nlsive the third, to allow a slant in the stack of 1 
inch to every foot. 

(d) The foundations should In* spaced not over 4 feet apart, except 

for heavy planks and limbers. 

(e) The front foundation should Im* of sufficient height to provide 

space for free circulation of air under all parts of the pile. 
I'J) Lumber (endwise piling) : 

la) Skids, preferably J by 4 inches, should be laid on top of the 

foundations. 

lb) Hoards of « spin I length should 1 m* piled together. 

let The ends of the Isiurds should rest upon the front and rear skids, 
(dl A space of approximately three-fourths inch should be left In*- 
tween boards in the same layer. 

(e) Lumber piled in the open should have the front ends of boards 
in each layer slightly protruding hc.xoml the end of the layer 
beneath, to give a forward pitch to the stack. 

Cl) Lumber t sidewise piling) : 

(a I Skids, preferably 4 by G inches, should he placed across ll»» 
foundations at nlmut 4-foot intervals. The number of skids 
de|M*mls ii|sni the thickness of the lumber, 
lb) Hoards of equal length should lie piled together. 

(d The boards should Ik* placed on the skids with about 111 roe- 
fourths inch In-tween Imiinls in the same layer. 

(dl LninlHT piled in the open should have the front board in onen 
Inver project slightly In-yond the hoard in the layer lienciirn, 
to provide a forward pilch to the stack. 

(4) Slickers (endwise or sidewise piling) : 

(a > Slickers should Im* of uniform lh.cki.ess !»'cferab > - 

eighths inch for Much lumber and 1*6 inches for - In' 1 ' 
lumber. Their length should Im* a few inches in excess of too 


(h) St b-kers Should 1 ' Im* placed upon the layer of to "'he 

diatcly over the skids and kept ui alignment pnrnlh W 

Id The from and 'rear slickers should Im- tlusli with, or protrude 
bevoiid. the ends of the Im«i rds. a 


< »; 


Vl," fn»:. 7 m.l n,,r .-11.1s Of 

^tricing stacks (endwise or sidewise piling K • l‘»" 
S, .“ , ^s. «,ld not I- b*>s than 2 fee. : 4 or - fee* •* 
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yardage conditions |ierniit. 
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(7) I dmensions «f stack (cmlwisc or sidewise piling) : 'Flic customary 

width of stacks is from S to 16 feet. Tin* height Is governed hy 
tin* size and character of the lumlwr and hy tin* methods of mov- 
ing it. 

(8) Treated ends (endwise or sidewise piling) : The ends of lumber 2 Vs 

inches thick or over, unless of tin* lower grades, should receive 
a brush treatment of isilnt or some liquid filler. 

Machinery . — All Navy machinery turned into store by forces nfloat, other 
than material in such condition as to be of no further value, should be placed 
in proper "hild-up" condition as prescribed by Manual of Engineering Instruc- 
tions before the Supply Officer accepts such equipment. 

Mat cite *. — Should be stowed in a special metal locker, or else left in the original 
metal-sheathed cases. 

Mat*, collision . — Should he stowed where convenient for use. 

Mines, naval-defense . — Cable should be kept oiled. Cylinders, safety, should 
be kept wrapped in paper, oiled, in boxes provided, flaskets, leather, and rings, 
safety, should be kept in air-tight tin cans. Gaskets, rubber, should be kept In 
containers filled with water. 

Minor*.— Do not stow near heat, nor where sunlight will strike either the 
front or back. 

Moth ball *. — Should be kept In air-tight containers. 

Motor-vehicle equipment.— (See AR 30-1055. ) 

Nails and spike *.— Kegs containing nails and spikes should be stowed on their 
sides with the heads facing the aisle so that various sizes may be readily located. 
A temporary ramp may l>e provided for the stowing of kegs containing heavy 
material, such as nails, spikes, horseshoes, etc. The kegs may he then rolled 
up the rump, thus saving a direct lift. Care should Ih* taken not to overload the 
Moor capacity. • 

Nickel. plated article*.— Keep covered. 

Oars, ash. Should he properly supported throughout length, and leather purls 
should not be exposed to grease or oil. Do not stow so that there will be any 
twist in the blades or extra pressure on any part. Frequent inspection should 
be mnde to detect wood borers. A good protection is to dip oars when new in 
boiled linseed oil. but care must be taken not to get oil on leather parts, redipplng 
periodically is necessary. 1 1 * 

0 /i-~ w ** en Practicable, should be stored In separate storerooms In order to 
avoid fire hazard. Should be stored In s|*eclal storerooms, where there arc* only 
metal fixtures (no wood). Should be protected from sparks and open flames 

Engine, motor-cylinder.— When practicable, should Ik* stored In seimrnto 
storerooms in order to avoid fire hazard. All barrels and cases containing 

OUT SALT WATER " SC 8h ° U,d 1)0 Pta,n,jr * tCncl,ed *» Uxr W type: “KIOKI* 
Fuel. When practicable, should be stored in separate storerooms in order 
to u\otd Are hazard. Should be stored in compartments provided for that 

lst 5 r ve f e s thoso compartments are to l»e Inspected in accord- 
ance with Navy Regulations Art. 1360(3). 1 

Uns^'l.-Wh™ practicable, should be stored in separate storerooms In 

SSSSZZttSF- 1)0 " 0 ' 801 ,0 “ k ' cnns 011 

Lubricating.— When practicable, should be stored in separate storerooms 

L “ V ° d flr . e hninr ‘ 1 ' Shoilld l “‘ stowed In cans, drums, or tanks 

protected from sparks or other Are hazards. • 

practicable, should be stored In separate storerooms In 

SSSJ « * S, ° Wf " ln meU,, " c *"">» 

te S, °~" «"*«*">« *><-><> always 


Packing: 




S, ™utlSSo' OSflber ' «'«>»— (Sec Fiber-material. Same 


Pre- 
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Steam. — Should be kept covered, aud in original boxes when possible, and 
must not be stowed near steam pipes. 

Paint *. — When practicable, should be stored in separate storerooms iu order 
to avoid fire hazard. Should be stowed iu special storerooms where there are 
ouly metal fixtures (no wood). All paints in drums should be stowed under 
cover, and water not allowed to stand on drums. .Most ready-mixed paints give 
off inflammable gases. 

Aluminum— When practicable, should Ik* stored iu separate storerooms in 
order to avoid Are hazard. Should la* kept at a temperature below 90° F. 

Anticorrosive.— When practicable, should In- stored in separate storerooms 
iu order to avoid fire hazard. Should bo kept in a cool, dry place. 

Root-topping. — Should he stowed in air-tight containers. When stowed on 
shipboard, should l>e kept on steel deck. 

Lead, red.— When practicable, should Ik* stored in serrate storerooms In 
order to avoid fire hazard. Should In* issued aud used as soon us prac- 
ticable. and never held in stock longer than six months. 

.Mixed, in drums.— When practicable, should In* stored in separate store- 
rooms in order to avoid tire hazard. Should be stored on ends, tiered four 
high, ami near storehouse doors, so that in case of tire they can be easily 
reached. 


Paper , — All kinds should be stowed in a dry place and protected from moisture. 

dust, or dirt. . „ 

Paper, roofing. — Should always be stowed on end to prevent warping. 

Plumbago (oraphitc, black lead, trad and mineral carbon ).— Packages should 
be kept tight to prevent the contents sifting through and damaging other goods. 

Polish, metal .— Should be kept iu paint room, or other plaice separate from 
other stores. Inflammable polish is to be stored on weather deck when practicable. 
Provisions: 

Beverages (not including cocoa, coffee, and ten ).— Packed in glass containers 
with metal tops or cork stoppers, should Ik* stowed sidewise to prevent dry- 
ing out of stoppers with resultant leakage and evaporation. Light is 
detrimental to color of any Item packed in glass, and for this renson cases 
should not be opened until the product is to Ik* used. This lost precaution 
applies particularly to sales items, the appearance of which has much to do 
with consumer preference. Citrus fruit Juices packed in tin containers 
are highly acid, and to avoid excessive pin holing these products should 
be kept in a cool, dry place. 


Canned Provisions: 

Fruits, canned.— Should l>c stowed in dry storerooms or compartments at 
ns low a temperature ns possible alH.ye AO’ F Cases should be . > 
arranged ns to penult ventilation. High temperatures and too fiet. 
circulation of air cause condensation on cans, resulting in ™st. Cases 
should not be stacked so high that the top layer is subject to excessRt 
temperatures more prevalent near the coiling or overhead. High ten 
nerature Is the chief cause of spoilage »f canned fruits, as the * actio 
Hf acids on the tin of the container is doubled for every rise in tern 
nerature of 18* F. Therefore spoilage from this cause is four times ns 
90° F as at 54* F. Products packed iu cans lined with fruit 
enamel" to preserve color pinhole more rapidly, ns the act ionoftho acid 

JESS » t "nnne.1 fruits. toother with th- mnnl .l-f.-.s ,„,l the «...«•« 
y f such defects : 
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Item 


Apples and apple sauev 

Apricots 

Blackberries 

Blueberries 

Cherries: 

Black... 

Sour 

Sweet 


Cranberry sauev. 

X*’ 

Orapes 

Orapefruit 

Peaches 


Pears 

Pineapple. 


Plums. 

Prunes 


Safe- 

keeping! 


under 

normal 

condi- 

tions 


llwii 

12-15 

15-18 

0 

9 

9 

9-12 


12 


12 

15-18 

9 

9 

18-24 

24 

12-15 

9 

fr -12 


Rhubarb. ... 
Strawberries. 


Defects particularly 
applicable to tbc item 


Pinholing ; air in can . . . 

Pinholing 

Plnholing. swells, fading 
Pinholing, swells 

Pinholing. swells, fading 
Plnholing 


Pinholing. swells 


*k> 

Swells 

Plnholing. swells 
do 

do 


Pinholing 

Pinholing. swells, loss of 


Pinholing 

Pinholing. swells. 


S«elU 

Pinholing. swells, fading 


Cause of defect and 
remarks 


Acidity: nccrlcratcs pinhol- 

aX 

Acidity, hydrogen gas. 

Same os blackberries. 

Acidity, hydrogen gas. 

Same as blackberries; pln- 
holing more rapid If not 

pitted. 

Acidity not as severe ns 
sour cherries; hydrogen 
gas. 

Acidity, hydrogen gas. 

Hydrogen gas. 

Acidity, hydrogen gas. 

Do. 

Acidity; fair keeper among 
fruits. 

Oood keeper among fruits. 

Temperatures above 70* F. 
destructive. 

Highly add. 

Highly add, hydrogen gas; 
s|>oils rapidly In high 
temperatures. 


Highly acid. 
Aridity. 


hydrogen gas 


Provisions — Continued. 

Canned provisions — Continued. 

Meat and fish products, canned. — Canned meats usually arc sterile, and 
while canned meat spoilage occasionally may be trace'd to an unstcrilc 
condition, for the most part, spoilage is due to such external conditions 
as moisture and heat. Canned fish, especially sardines, may not l>e 
sterile, and spoilage may be due to this cause. Both canned meats and 
canned fish will keep best in a moderately cool, dry stowage, and should 
not be frozen. The ideal storage temperature for these products 
ranges from 50° F. to 60° F. Higher temperatures bring about dis- 
integration of the fats in canned meats, releasing fatty acids which 
attack the tin. Many items of canned seafood break down rathoi 
rapidly and for this reason should be stored for short periods only. 
Purchases of canned seafood should always be confined to the latest 
pack. 

Miscellaneous canned provisions: 

Baking powder 


Cocoa. 

Coffee 

Cornstarch 
Crackers. _ 

Flour 

Macaroni.. 

Spaghetti.. 

Soda 

Butter 

Cheese.... 

Catsup 

Chili sauce. 


Keep well on gratings or shelving in dry 
storerooms or compartments under moder- 
ate temperatures, provided containers arc 
airtight. Care should be exercised in 
handling these products to prevent damage 
to containers. 

Ar ?no X £ cIl . eut kcc P cre •«* temperatures under 
40 ff., but tend to become rancid with ago. 

Arc 8°°d keepers under normal conditions. 

Cocoa May become rancid due to the high percent- 

7 §® p fSt ^ stored temperatures above 
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Provisions — Continued. 

Canned provisions — Continued. 


Urd. 

Lard substitutes 


Milk, condensed, 
sweetened 


Milk, evaporated 


Milk, powdered 


Oils. cooking.. 
Oils, salad 


Oleomargarine 


Pickles, cucumber 


[Have good keeping qualities at temperatures 
from 28° to 34° F. and will keep fairly well 
under temperatures below their melting 
points. When these products soften due 
to heat, they will seldom regain their 
normal consistency even though exposed to 
chilling temperatures. Of the two prod- 
ucts. the lard substitutes are more liable to 
decomposition when subjected to high 
temperatures. 

Requires the same storage conditions as 
evaporated milk, although temperatures 
nlmve 70° F. bring about changes in con- 
sistency and color. ( 'ases should be t timed 
over at frequent intervals to prevent sepa- 
ration and settling of sugar. 

Is an excellent kccj>er when not exposed to 
temperatures in excess of 00° F. How- 
ever. a sustained temperature of 90° F. 
will result in inevitable spoilage. If stowage 
spaces are cool and dry. this item will keep 
well for 15 to 24 months. In order to 
prevent separation of butterfat. cases 
should Ik* turned over at least once a 
quarter, or more often if practicable. 

Is a good keeper in air-tight containers if 
stowage spaces are dry. Skim-milk pow- 
der is a l>ettcr kee|K*r than the whole-milk 
powder due to the higher fat content of 
the latter. Tempera lures above 70° K 
bring about rancidity of fat content if 
product is exposed to air for any length of 
time. This product should be used as 
soon os practicable after containers are 
opened; otherwise, humidity and absorp- 
tion of odors will render it unfit for use. 

Arc subject to the same storage factors as 
lard substitute but as a general rule are 
better kee|»crs. These items should be 
stowed a** compactly as possible and sep- 
arated from dry provisions packed in 
sacks. Stowage on racks or gratings clear 
of the flooring or deck is preferable. 

Requires storage similar to canned butter. 
However, it has a tendency to break down 
faster, to lose color, and take on a strong 
flavor more quickly than butter Under 
no condition should this product be stored 
for long periods. Nut margarines (vege- 
table fats) have very limited keeping quali- 
ties. and seldom are canned. .Should be 
kept under refrigeration at all times. 
Melting occult at very low temi>erntures 
and off flavors result. 

Tend to In-come soft after six to nine months, 
and the acid attacks the tin oftentimes 
resulting in pinholing and leakage. In 
glass containers this product is adversely 
affected by light. 



Asparagus 

Assorted vegetables 


24-dO Discoloration of beans .. 
2«-» Discoloration, softening 

2«-C!0 Discoloration of can 

24-00 Softening; attack on 
container by acid of 
_ tomato saucr 
3<H0 Softening..... 

12-16 Softening 


fading. 
Softening, discoloration. 
Softening, fading 


Pumpkin and squash 
(In enameled lined 
tins). 

Pumpkin and squash 
(In pUln tins). 
Sauerkraut 


15-18 
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Provisions — Continued. 

Canned provisions — Continued. . ... . 

Arc excellent keepers provided cans arc her- 
metically scaled. Commercially packed 
sirups and molasses depend for preserva- 
tion on plasmolysis; their consistency is 
such that microorganisms can live only 
with difficulty. Therefore, excessive tem- 
peratures decrease the viscosity, resulting 
in a higher percentage of spoilage. In 
nonairtight containers fermentation sets 

Sirup* in due to air and moisture. Corn sirup 

and refiners' sirup have most of t he organic 
impurities removed in manufacture, and 
therefore arc better keepers than sorghum 
sirup, cane sirup, and maple sirup, which 
are boiled-down sa|>s that retain natural 
organic impurities and a considerable 
l>ercenlage of protein. Cases and cans 
should be handled carefully to prevent 
leakage. 

Vegetables, canucd. — The general remarks under “Fruits, canned.” are 
applicable to these products. Many canned vegetables containing 
sulfur, such as corn and peas, are likely to form a black discoloration 
on the can provided the can is not coated on the inside with “corn 
enamel.” This condition, while affecting the appearance of the 
product, does not render it inedible. The following table shows the 
normal safekeeping period of canned vegetables, together with the 
usual defects and the causes of such defects: 


U«m 


Defer ta particularly 
applicable to the Item 


Cause of defect ami 
remarks 


Deans: 

Kidney 

Lima 

Strlnglan 

With pork and to- 
mato sauce. 

With pork, plain 
sauce. 

Beets 

Cabbage, cauliflower, 
brussols sprouts. 

Carrots 

Corn 


Discoloration of con- 
tainer. 

Softening 


Age. 

Age; will spoil as quickly as 
DM] poorest keeping In- 

Ago. 

Do. 

Do. 

Acidity. 


Ago. 

Ago and ocldlty. 

Age. 

Do. 

Action on tin of can; do not 
swell. Avoid storage 
temperature above 75* 
F.; bacterial action. 
Same as corn. 

Age. 

Age- packed In plain llus. 
Add on tins. 

Age. 


Age. acidity. 

Addlty. 

Packed In plain tins. 

A Ki d, w y * sh * kln 8; avoid 
high temperatures. 
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Corn meal — 
Hominy grits. 


Provisions — Cont inucd. 

Confections. — Pure sugar candy or pure chocolate candy keep well under 
conditions outlined for sugar and chocolate. Moisture, inilk. nuts, and 
fruits all decrease the keeping qualities of confections. Soft, candies, un- 
cooked fondants, fruit bars, creams, etc., are very poor keepers in tem- 
peratures exceeding 60° F. Chocolate stored in temperatures over 70° F. 
will develop a white ••bloom.” the result of separation of cocoa fat. Such 
chocolate while edible may prove to lx* a poor sales article due to its appear- 
ance. Chocolate candy is also subject to insect infestation. 

Dry provisions: 

'All have about the same keeping qualities. 
Beans containing over 16 percent moisture 
are likely to become musty and arc more 
liable to insect infestation. Stocks on 
hand should be inspected at frequent inter- 
vals for insects, must incss. and mold. 
Mold will show first on seed scar. Store- 
rooms and compartments should be dry 
and sufficiently cool and well ventilated to 
prevent sweating of product. Beans should 
always be piled on dunnage, with frequent 
ins|>ection and turning of sacks in order to 

Bariev I prevent spoilage or the spread of must. 

Beaus, dried I mold, or weevils. Bags should be stowed 

in rows two bags wide and cross-piled, with 
aisles between rows for ventilation. All 
beaus are liable to weevil infestation; as in 
the ease of the true bean weevil, infesta- 
tion first occurs while beans are growing in 
the field, at which time the adult weevil 
deposits its egg within the pod. the larvae 
growing within the beans at time of har- 
vest. If storage spaces are not free from 
weevils, infestation may also take place 
after lieans are placed in storage. Insect 
development is halted at temperatures 
under 44° F. 

When in sacks, should be stowed on dunnage 
and so piled as to permit adequate ventila- 
tion. All green cofTees. with the exception 
of Brazilian Santos, improve with nge up 
to five vears under pro|»er storage condi- 
tions. hampness softens the green beans 
and they liecome "pithy" and lose body, 
aroma, and flavor. Green coffee or roasted 
coffee (whole liean or ground) will absorb 
contaminating odors, such as those from 
paint, oils, fruits, und vegetables, with ad- 
< offer .. . ... \ verse effect on the natural flavors. Green 

coffee is subject to attack by the coffee- 
In-aii weevil, but such infestation is rare 
except in tropical or subtropical climates. 
When coffee is roasted, the cells expand to 
the extent that volatile constituents are 
released and begin to dissipate. Grinding 
increases rate of dissipation, for these 
reasons roasted coffee in sacks should not 
be carried in stock in excess of require- 
ments for 43 days. . , 

Should Im* stowed on dunnage in cool, dr\ 
storerooms or compartments and so pi ed 


as to |K*rmit adequate ventilation, 
of these products are very susceptible to 
insect infestation. Nondegcrminated corn 
meal, commonly known as •‘water gnmncu 
liccomcs rai 
time. 


lomv Known as - 

meid after a short period of 
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Provisions — Continued. 

Dry provisions— Continued. 


Flour 


Rice. 


Salt. 


When in sacks (buckwheat, gralmm, rye, or 
wheat), should be stowed on dunnage in 
cool, dry storerooms or compartments so 
constructed as to prevent access to rodents. 
Sacks should not bo piled over six sacks 
high, as the pressure will injure the gluten. 
Humidity greater than 75 jierccnt is likely 
to result in inustiness, especially if the 
temperature fluctuates greatly. Flour 
should be kept apart from provisions giv- 
ing olf distinctive odore. Rodents do not 
attack flour but chew and cut the bags for 
nesting material. Many insects attack 
flour. The conjusum flour lx-etle is the most 
difficult to control, as under fuvorable 
conditions it may complete a life cycle in 
30 days. It also gives the flour a musty 
odor. Insects can be removed from flour 
by the use of appropriate sieves; a lOxx 
silk sieve is preferable, as it will remove 
insect eggs as well as insects. Flour will 
improve with age up to <> or 8 months uud 
will remain in good condition for over a 
year under normal storage conditions. 
Flour packed in tins should remain in good 
condition for at least 18 months. 

When in sacks, should be stowed on dunnage 
in a cool, dry place. Kxccssive humidity 
causes inustiness and increases possibilities 
of insect infestation. Highly milled rice 
stores well but under tropical conditions is 
likely to liecome infested and musty after 
six mouths. Hrown rice or unmilled rice 
does not hnve all the bran and germ re- 
moved, and therefore should not be held 
over three months in the Tropics. In dry 
storage rice loses some weight through 
evaporation of moisture but this in no 
way affects its edible qualities. Inscct- 
infested rice can be reconditioned by mill- 
ing if infestation is not too pronounced. 
Live insects will leave rice if the product 
is subjected to tein|>erat ures over 125° F. 
On the other hand, rice can be kept free 
from infestation if kept at chill room 
temperatures. Reconditioned rice should 
not be returned to original storage spaces 
until such spaces have been fumigated. 

When in sacks, should be stowed on dunnage 
in a dry storeroom or compartment. The 
product will keep indefinitely under proper 
storage conditions, but being very Hygro- 
scopic will cake and harden when* exposed 
to moisture. Salt storage should be kept 
clean; otherwise the product will become 
dusty and dirty. So-caUcd free-running 
salt has a small percentage of filler, such as 
magnesium carbonate, to keep it from 
caking. However, this type of product is 
usually packed in hermetically sealed 
cartons. 
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l*rovisinn*- -Coni iinicil. 

1 »ry provisions — Continued. 


Sugar 


Tea 


Granulated should lx* stored in a dry, clean 
place, free from Hies, ants, and roaches. As 
this product is a highly refined carbohy- 
drate. 99.5 percent pure.it lacks most of the 
essentials necessary for insect life. With 
a humidity above 75 percent and tempera- 
ture above 80° F., it will sweat and become 
hard. Mold may also grow on sacks, caus- 
ing an off flavor. Stowage spaces should 
l>e clean and free from dust, as sugar may 
acquire a dusty flavor even when packed 
in double sacks. Brown sugar is subject 
to fermentation, mites, and caking. Pow- 
dered sugar cakes badly after three or four 
months. 

Should be stored in dry storerooms or com- 
partments with a relative humidity not 
over 75 percent. Tea will absorb odors 
from such products as fruits, oils, and 
vegetables. Dampness causes tea to be- 
come musty and sour, while extremely high 
temperature* destroy flavor. Hough 
handling breaks up the leaves. Fermented 
teas (black and Oolong) have superior 
keeping qualities and under normal con- 
ditions will keep for at least two years. 
Green teas should keep for one year under 
similar conditions. 


Fresh provisions: 
Bread 


Butter. 


Cheese. 


On shipyard, should be kept in dry, well- 
ventilated lockers under moderate temper- 
ature. Where excess humidity cannot be 
excluded, it is desirable that not more than 
a quantity sufficient for three days be 
carried on hand. 

Keeps l>est at lowest possible temperatures 
under 30° F.. in dark storage. It should 
l»e kept closely packed and covered and 
apart from other provisions giving off dis- 
tinctive odors. Too much moisture, warm 
temperatures, nonsterile packages, paper 
wrapi»ers. and salt arc favorable to mold 
growth. Humidity above 80 percent favors 
mold growth. For long-period storage 
butter should !>c held in n sharp freezer 
below 10° F. „. 0 

Requires a temperature range of 30 to .*•* 
F. If carried for any length of time unde r 
30° F., the product is inclined to bccoim 
crumbly. ruder proper storage conditions 
the flavor will improve during bo first 
vear, but at temperatures above fit) • 
undesirable flavors will develop due to 
growth of flavor-producing bacteria. I rac- 
licallv all cheese is paralhned to prevent 
loss i>f moisture, cracking of rmd, on 
ingress of mold and insects. he grow t 
of mold on the surface of \vell-|»arathned 
cheese with unbroken rind is not harmful. 
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Provisions — Continued. 

Fresh provisions — Continued. 


Eggs, (fresh, storage, or 
processed) 


Fruits. 


Meats (cured, pickled, 
and smoked). 


Keep l»est in nu unvarying temperature of 30 
to 34° F. Storage should be dry, well-ven- 
tilated, and free from odors. The use of 
lime will eliminate undesirable odors, and 
humidity may be controlled through use 
of calcium chloride. To provide proper 
ventilation, cases should be stowed on 
dunnage, and quarter-inch wooden strips 
placed between cases in the pile. Eggs will 
freeze at temperatures below 30° F. If 
adequate cold storage is not available, 
stocks should be limited to immediate 
needs. Fertile eggs perish more rapidly 
than infertile eggs. 

Require chilled storage; apples in the pres- 
ence of a small percentage of humidity, 
under temperatures of 34° to 42° F., 
dependent upon variety and previous 
storage conditions; citrous fruits in dry 
compartments which are free from foreign 
odors, under temperatures from 38° to 
44° F.; bananas in a dark compartment at 
about 45° F. Fruit should not be frozen 
or kept in contact with ice. To check 
spoilage, bruised, or rotted fruit should be 
removed from proximity to good fruit. 
All fresh fruits should be handled with 
care, as broken skins increase rate of 
spoilage. 

Chilled preserved meats and chilled smoked 
meats procured for early consumption 
should be carried under temperatures not 
lower than 32° F. nor higher than 36° F., 
except that ham and bacon should remain 
in good condition under a temperature of 
45° F. Frozen preserved meats and 
frozen smoked meats should be kept under 
refrigeration at a temperature under 20° F. 
if practicable. Frozen products should be 
thawed out gradually. Rapid thawing 
accelerates spoilage. Canned preserved 
meats should not be frozen. (See table 
of temperatures.) 
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Provisions — Coni inucd. 

Fresh provisions — Continued. 


Meals, fresh 


Milk 


When procured in a chilled stale for early 
consumption, should Ik* carried at a 
temperature from 32° to 3G° F. When re- 
ceived in a frozen condition, all fresh 
meats should he subjected to immediate 
refrigeration — beef and smoked meats at a 
temperature not higher than 20° F. and 
other items not higher than ll>° F. While 
these tcni|>eraturv> are ideal, they may be 
difficult t»i maintain with existing refriger- 
ation facilities, especially on board some of 
the less modern naval vessels. Chilled 
lieef quarters and wholesale cuts should 
never lie piled if they arc to be held for 
several days, but should be hung on hooks, 
or laid on racks, to permit free circulation 
of air. Solidly frozen meats when held in 
a sharp freezer need not Ik* hung and do 
not need a circulation of air to retard mold 
growth. In fact, at temperatures below 
20° F., the more compactly frozen meats 
are stowed the better they will retain their 
frozen condition. Fresh pork should not 
Ik* held at chill-room temperature for 
more than a week. If necessary to hold 
it longer, it should be solidly frozen. 
Meat specialties, such as livers, kidneys, 
hearts, etc., are comparatively short lived. 
They should never be stocked beyond 
immediate needs unless solidly frozen. 
(Sec table of temperatures.) 

Should l»c carried only in containers which 
have been sterilized. Containers should 
Ik* well covered. .Storage temperatures 
should not exceed 34° F. Whenever any 
fresh milk is removed from the container, 
the remaining supply in the container 
should Ik* agitated and aerated. If fresh 
milk is solidly frozen, it will keep for 
months, but then* will be some separation 
of butterfat from the other milk constitu- 
ents when thawing takes place. 
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Provisions — Continued. 

Fresh provisions — Continued. 


Vegetables... 


Should be stored in temperatures from 34° to 
50° F. p depending upon the nature of the 
product and the season in which produced. 
A fairly high percentage of humidity is 
advantageous. Where chilled stowage is 
not available, fresh vegetables should be 
carried in well-ventilated lockers and pro- 
tected from the direct rays of the sun or 
other excessive heat; also ample protection 
against freezing should be provided. The 
purchase of vegetables previously held 
under chilled storage should be limited to 
immediate needs, as vegetables deteriorate 
fairly rapidly when taken from chilled 
storage. Frequently sorting of fresh vege- 
tables and elimination of bruised and 
spoiled vegetables will reduce losses to a 
great extent. Potatoes, white, stored in 
large quantities, keep best at a temperature 
of 33° to 34° F. and with a humidity suffi- 
cient to prevent evaporation. Ventilation 
or aeration is essential to supply oxygen 
and remove carbon dioxide given off by 
respiration. Piles of potatoes in sacks or 
crates should not be unduly largo for this 
reason. Light is inimical to good potato 
storage. Onions should not be stored in 
rooms with other food products due to their 
contaminating odors. Sweet potatoes are 
more perishable than Irish potatoes, but 
keep well at « temperature of 50° F. It 
must be remembered that all fresh vege- 
tables are alive when in storage and con- 
tinue to breathe in oxygen and give off 
moisture and carbon* dioxide. In so 
doing, they are using up the food stored 
within themselves. The extent to which 
vegetables consume this food is in propor- 
tion to the storage temperature. With 
temperatures from 34° to 40° F. this 
process is retarded to the extent that the 
more perishable fresh, vegetables will keep 
for two or three weeks without difficulty. 
Where refrigerated storage is not avail- 
able, the Mfo-kecpmg period of fresh vege- 
tables undsr normal conditions is as follows: 


444742' 


Item 

Storago period, normal 
conditions 

Remarks 

Asparagus 

4 days 

" UU and toughens. 

Do. 

Decays. 

Become wilted and woody. 
Darkens and decays. 

Becomes wilted and stringy. 
Toughens and dries out. 
Toughens. 

Becomes slimy. 

Toughen and wilt. 

Soften and decay. 

Dryout and decay. 

Become wilted and woody. 

and wilted. 
Overripe and soft. 

Become wilted and pithy. 

Beans, preen or wax 

Cabbage 

Carrots 

24-06 hours 

15 days . 

10-15 days. 

Cauliflower 

Celery.... 

f nrr an 

:::: : 


SHkoun 

Peas 



24-36 hours 

6 days 

Potatoes: 

Irish 

Sweet 



30-40 days 

10-20 days ..." 

4 days.. , 

Spinach 

; 

—42 28 

isfe:. - 

10 days 
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Prticixions — Continued. 

Fresh provisions — Continued. 


Yeast, compressed. 


Groceries: 


Biscuits.. 

Crackers 


Cereals (breakfast foods) 


Condiments. 


Cornstarch 

Extracts, flavoring.. 


Coconut, shredded 


Will keep fairly well at uniform temperatures 
of 28° to 32° F. When removed from 
storage for use the chilled condition should 
be gradually reduced. Where it is nec- 
essary to carry compressed yeast for some 
time, its keeping will be assured if the 
product is frozen solid, but as freezing kills 
some of the cell life it is necessary there- 
after to use from one-fourth to one-third 
more of the frozen yeast. Dry yeast 
should be kept in original packages, well 
protected and carried in cool, dry, well- 
ventilated storage, and inspected fre- 
quently for insect infestation. 

Are subject to storage precautions listed 
under "Flour, bread, and miscellaneous 
canned provisions.” 

Are dry, and many of them, particularly corn 
products, have practically all of the natural 
oils removed and rarely become rancid. 
Most of these products are packed in 
cartons hermetically sealed with wax 
paper, and while this covering affords 
some protection it will not prevent spoilage 
in humid climates. The cadelle and saw- 
toothed grain beetle can penetrate paper 
cartons. In tin-lined cases and hermeti- 
cally sealed cans breakfast foods will keep 
for a considerable period. 

Although a dried product, contains a high 
percentage of fat and spoils readily. 
Should be stowed in a cool, dry place. 

Other than spices (mayonnaise, mustard, 
salad dressing, tomato catsup, chili sauce), 
packed in glass, should be handled carc- 
fullv to prevent breakage and not unduly 
ex|>oscd to light. High temperatures cause 
rancidit v in products containing oil. 
Freezing causes a separation of oils and 
other ingredients. Hough handling will 
cause separat ion of manyonnaisc. loinato 
catsup and chili sauce in gloss will keep >n 
good condition for over a year if containers 
remain airtight. (See Beverages) 

If kept dry, will keep indefinitely. 

Are good keepers if prepared from on alcohol 
base. Thcv arc injured by light and evap- 
oration. Nonalcoholic extracts are fairlv 
good koej»ers but tend to lose strength 
after a few months. 
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Provisions — Cent inued. 
Groceries — Continued. 


Jams 

Jelly 

Marmalade 

Preserves 


Noodles, egg 


Prunes. 

Raisins. 


Spices. 


Vinegar. 


Olives 


Arc manufactured and sealed at sterilizing 
temperatures and arc so viscous that 
bacteria cannot live. However, exposed 
surfaces arc subject to mold and liquefying 
bacteria. In sealed glass containers these 
products should remain wholesome for two 
or three years. In cans the acid fruits 
eventually will eat the metal, causing 
swells and leaks. The more acid fruits, 
such as cherry, will deteriorate two or 
three times as fast as more neutral prod- 
ucts, such as peach. Instructions relative 
to storage of canned fruits apply to these 
products as well. 

Spoil readily on account of their egg content, 
and for this reason should be obtained for 
immediate requirements only. 

(Are excellent keepers under ordinary condi- 
tions, except occasional lots which are not 
fully fermented when packed. Subsequent 
fermentation may blow off the cap or re- 
sult in a white deposit at the bottom of the 
glass container. This white deposit docs 
not injure quality but docs affect the ap- 
pearance. 

And other dried fruits, keep best at tempera- 
tures under 60° F. in dry storage. These 
items absorb mositure very readily and 
excess moisture favors mold development. 
Heat favors insect growth. Prunes be- 
come “sugared” with age. This condition 
is often mistaken for mold. Sugared prunes 
can be reconditioned by dipping in boiling 
water and repacking. Insect-infested 
dried fruits cannot be reconditioned. 

Are good keepers in dry, well-ventilated 
compartments. Tin containers are pref- 
erable. as the natural oils are absorbed by 
paper cartons. Such products should be 
• 1 1 j ?? th , cm \ ** damaged containers 
will admit air and tho flavoring strength 
will evaporate. Some spices, such as 
capsicums and coriander, are readily at- 
tacked by insects. 

Fither in cooperage or glass containers, will 
not spoil if containers are air tight and tho 
product was sterilized when packed. 
Containers should be stowed in dry store- 
rooms on racks 0 r gratings at temperatures 
above 40 F. and kept apart from sack 
provisions. If nonstenle vinegar is exposed 
to air, it is subject to bacteria growth 
commonly known as “mother of vinegar.” 
Vinegar is also subject to infestation by the 
vinegar eel, a parasite that lives only in 
acetic acid. Both mother of vinegar and 
af£»r'S C >? a K^i! h? removed by filtering, 
fn i4^ h p h 5 he SJ° duct should ^ heated 
5 n Jt 4 r^i for 30 - minut es and replaced 
in sterilized containers and sealed. 
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h,cal rat urrs for refrigerated prmlucU — The temperatures shown opposite 

cadi of the following items are considered ideal in that tlicv will assure 
the maintenance of quality for the longest, |wriod. Where only one re- 
frigerated space is available, it is obvious that it will be impossible to 
maintain the variations in temperature as between items, in which case 
temperatures should approximate those recommended for the more perish- 
able products. 


Reef : • F. 

Corned 20 to 25. 

Hamburger — 10 or Iwlow. 

Liver, kidneys, etc... 10 or below. 

« F. 

Mutton or lamb 10 or below. 

Pork: 

Bacon 20 or below. 

^uartcr> — iu or iwlow. 

'longue 10 or Iwlow. 

Ham 20 or below. 

Loins ........ 10 or below 

Wholesale cuts. 10 or Iwlow. 

Butter, fresh 10 or Iwlow. 

Shoulders ..20 or below. 

Poultry......... 10 or below. 

Cheese, cream 30 to 34. 

Kggs (fresh, storage, or 
processed! 30 to 3-4. 

Sausage: 

Bologna 1G or below. 

Frankfurters 1G or Iwlow 

Headcheese... 10 or Iwlow. 

Luncheon meat.... It> or Iwlow. 

Pork 10 or below. 

Veal 10 or Iwlow. 

Milk, fresh . . Not over 31. 

Yeast . Not over 32. 


NOTE.— Under no circunotances thouM in the »bcll t*- frozen. Cbtor may be frozen If n<*s**<ary p 
but low tcm|N<roturci will niuw crumbliu* . If necessary to keep fre»h milk for any conskKnibl*' |K*riu<l. 
it limy Iw frozen solid. Yeast. frr-h. if fro/cn solid w ill ku* one-fourth to one-third of it* effect i vane**. 

Quicklime. — Should not be stowed in or near storehouses containing other public 
property. (Army Regulations 1199. 1013.) 

Hags, or watte, cotton. — Should not Ik- kept, after use. in storehouses or stowage 
spaces, on account of the danger of spontaneous combustion. 

Rubber. — Should be stowed in a cool, dark, dry place. Stowage rooms having a 
tendency to dampness should be well ventilated. Insofar as practicable, rubber 
articles should be stowed in their natural positions, anil should not be creased, 
tightly folded, or hung on pegs. Rubber goods should be kept free from oil and 
grease and should not be placed in contact with brass or copper, and under no 
circumstances should they be stowed in sunlight or near steam pipes. Arc lamps 
and other electric appliances which might generate ozone should not be used in the 
vicinity of stowage rooms. 

Rubber-composition s. dry. (See filier-niatcrial. Same precautions.) 

Scuttle-butts.— Should Iw projwrly crated, and loose parts boxed. Should be 
drained. . , , 

Shellac. — When practicable, should be stored in separate storerooms in order 
to avoid fire hazard. Shellnc. mixed, clear, will darken if stored in tin-plate con- 
tainers. Stock in such containers should not be kept on hand longer than six 
months Shellac, mixed, colored, is not appreciably affected by metal containers. 
Either type may be stored indefinitely in earthen ware or glass containers. Shellac, 
drv. should be stowed in lockers or bins provided for that purpose. Mixed shellac 
containing alcohol should under no circumstances be stowed even temporarily in 
„l, v but the lockers or compartments s|*ccificnlly designated for that purpose. 

Silver -Keep all articles cover ml. Should Iw protected from articles giving off 
snlfurous gases and from wrapping-pa |»cr or other articles containing stUfiir. All 
silverware should be wrapped in nontarnisl.able pa,wr. which can In* procured 

l '°\sod7tso!uu>n carbonate, carbonic soda, sal soda, and 

should be kept tight to prevent sifting through and damaging other goods. I 

' l-olunono I rphicphrinr /. udrm htnridc.— Deteriorates under storage conditions, 
o v ble need * hv brownish color of solution and formation of fine brown prej-ipitf. ' 
S , sob ion unfit for use. Sf.wk should Iw limited to six months supply 
Hotel lorattd ' —Deteriorate* slowlv even at low temiwratures. In warm 

, 1 nee* deteHorn t es^mon* nHcss rn, in pr'o,,.nimi warmth Should 

P ^. d rJ. stored U1 a cool I’lncc and limited to r.s,nlreincnts for six months 
always be stored in a t wn ipi»d to avoid rost anti corrosion. 

.spare ports, metal. ‘ a ,„ ( r„c.-SuhJcc. to detcrlora- 

content. ' stock should I- limited to six months' supply and 
non by loss or ' ol J l s i 10 w* marked loss of Imftle contents. 

S, Tp hi ' medium Heat and dryness will damn*.. 

Musty odors from sponge* may affect other goods. 
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Tanks, gasoline. — Should be thoroughly drained and dried inside, and— if prac- 
ticable-left open for ventilation and to prevent "sweating." 

Tape, friction, rubber.— Friction rubber tape should he stored in cool places, as 
it is subject to rapid deterioration when stored in warm places. Stocks should he 
limited to requirements for 12 months. 

Tentage. — Store in dry place to prevent damage from moisture. After use, 
should be thoroughly aired and dried before stowing. ( See TR 225-15 and 225-35 
for method of folding tentage.) 

Textiles. — Should be stowed in a dry place and protected by wrapping paper 
from dust. 

Tins. — Do not stow tinned material in a damp place. 

Tincture of digitalis. — This preparation deteriorates slowly under storage con- 
ditions. Note the date of manufacture on label when administering this drug. 
Stock two years old should be destroyed and replaced. Stock should be limited 
to six months' supply. 

Tobacco. — Should be stowed in a cool. dry. well-ventilated place: never in a 
cellar or other damp place. Should smoking tobacco become moldy, there is no 
remedy. 

Tools, steel. — Should be kept covered with rust-preventive compound or petro- 
leum jelly and kept in original packages when possible until drawn for use. 

Tubes, boiler. — Should be inspected at least once a year to determine if there is 
active corrosion. The exterior and interior of the tubes should be uniformly cov- 
ered with a suitable preservative, ns follows : 

For tubes in stock afloat, or ashore where the Are hazard is not first Importance. 
On new tubes received without n preservative coating or on tubes cleaned of their 
previous coating, use ns a preservative a mixture of 50 percent corn oil and 50 
percent Japan drier. 

For tubes in stock afloat, or ashore where the Are hazard Is important, use 
standard rust preservative compound. Grade B (Navy Department specification 
14 C~4 ) • 

Tubes which are to be given an additional coating of preservative In whole or in 
part, use a preservative similar to the coating already supplied. Never apply a 
fresh preservative over tubes or parts of tubes which show corrosion. 

Typewriters. — Store in n dry place and with protection against excessive 
moisture. 

Uncovered lights. — Should never tie allowed in storerooms. 

Utensils, cooking. — Should he wiped occasionally with oily rags to prevent rust. 

Valves, pump, fiber. — (Sec Filier-materlal. Same precautions.) 

Varnish. — When practicable, should be stored in separate storerooms in order 
to avoid Are hazard. Should he stored In room having only metal fixtures, under 
equable temperature, and protected from sparks and open flumes. 

Wagons, carts, and other animal-drawn vehicles.— When received for storage 
should be knocked down for economy of space before stowing. Wheels should be 
stowed on edge, preferably in a rack. Beds and sideboards should be laid Ant, care 
being used to prevent warping. Poles, doubletrees, singletrees, reach poles, and 
axles may be placed in racks or stacked. In either ense care must lie taken In 
sucking to prevent warping of poles, reach poles, and damnge to metal parts from 
coming in contact with other parts. 

Wax, paraffin.— Should be stored in a cool place to prevent molding. 

Wire. — Should be stowed in a dry place. 

n °a\ ® ,ow ' ,en t r steam-pipes. This includes wooden tool 
handles, etc. }\ ooden handles and poles are subject to attacks from wood borers. 

S , to d l,olle ? Ilnswl 0,1 Periodically. Wooden handles of 
bending d b 8towed nnt ' CTCn| y supported throughout their length to prevent 

lnwMdub£ ld n<>t ** S, ° Wed ,n c ® n,nct wi,b brn8s * copper * or stcel • Preferably 



APPENDIX 

STOWAGE FACTORS LISTED 


Tilt* following lists contain the weights, measurements, ami stowage factors of 
several thousand commodities that are commonly carried today in foreign com- 
merce ami the United States interconstal trade. 

The first list comprises “United States Export and Reexport Commodities." 
The stowage factors contained in this list are calculated, in the manner described 
helow. from the actual weights and over-all measurements of the commodities 
as packed for shipment, with no allowance added for broken stowage or the space 
occupied by dunnage. 

The second list comprises “Commodities Loaded at Foreign Ports." Most of 
the commodities are imported into the United States, hut some of them are 
seldom brought to this country ami are carried by American-flag and other 
vessels between foreign ports. These factors are also calculated from the actual 
weights and measurements of the packages, with no allowance added for broken 
stowage or dunnage. Some additional stowage factors of commodities imported 
into the United States will he found in the list of “Commodities Carried in the 
United States Interconstal Trade" and the list of “United States Export and 
Reexport Commodities." these factors representing shipments »rf goods trans- 
ferred from an oversea to an interconstal vessel or brought to the United States 
and later reexported. 

The third list comprises a large number of chemical and related products, and 
was compiled for the use of vessels in the trade lsdween the United States and 
the Far East. The stowage factors in this list are based in most cases on the 
short ton of 2.000 pounds and are computed from the actual weights and measure- 
ments. no allowance being Included for broken stowage or dunnage. Where a 
stowage factor is based on the long ton. this is Indicated by the letters “LT.“ 

The fourth list comprises “Commodities Carried in the United States Inter- 
coastal Trade." This list has been Included bemuse of the importance of this 
trade and for the reason that packing for Interconstal shipment very often differs 
from that used for foreign shipments, with the result that the stowage factor 
of manv articles carried In the interconstal trade differs from the stowage factor 
of the ‘same goods when packed for foreign shipment. The stowage factors in 
this list are based on the short ton of 2.000 pounds, and an allowance for brnKen 
stowage and the space occupied by dunnage has been included. 

HOW STOWAGE FACTORS ARE CALCULATED 


Stowage fuctors. us has been pointed out above, are of two kinds: (1) « 
showing the actual space occupied by 1 long ton of n commodity as I»™«J 
shinment with no allowance added for broken stowage and the space occupied 
I v dunnage* and (2) a factor which includes an allowance for broken stowage 
and 1 * * * dunnage” M oat factors in the following lists are of the first type. It is 
impossible, without knowing the various kinds and amount of cargo to b 
stowed in n given vessel and the particular type of vessel or the manner in wbicl 
ihe cnrgo Is to be stowed, to know what the broken stowage will "mount to on 
any given commodity. It has been considered best, therefore, to provide in most 
instances the actual measurement, which can 1 m- applied by those using the f»u 

l ° A^'to^vago ^ic t() r°«*f C t hp S fl r s My pe is computed by dividing 2.240 pounds l»y the 
, 4 n f „ c ubic foot of t lie commodity as packed for shipment. 

box containing 24 1 -quart cans of varnish ntm snres 1* 

euhfrfrS t a„d weighs gross 65 pounds. To determine the stowage factor firs' 
« ?i tifr^velehr of 1 cubic foot by dividing 1.0 into 6.i pounds, which 

nounchf The divide 34.2 into 2.240. which gives the stowage factor or number 

Sf feet occupied by 1 long ton-in this case. 65 cubic feet. 
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To find cubic measurement . — The formula for figuring the ruble measurement 
of an export shipment Is as follows: Length In inches times width In Inches 
times depth in inches, divided by 1,728 (cubic inches In cubic foot). 

Allowance for broken stowage . — It is difficult to make a proper cstlmnte of the 
amount of broken stowage that will occur in connection with uny given com- 
modity. The following list is included to serve as a very general guide, being 
taken from Tuylor.'.who states: “An effort has been made to determine the 
umount of broken stowage on different types of cargo. A questionnaire was sent 
to a number of stevedores on the Atlantic and Gulf coasts, and their answers are 
listed below. It will be noted that a broken stowage of 15 percent means that 15 
percent of the hold capacity remains unused because there is lost space between 
the units of cargo. It Is assumed that the spuce Is not filled with goods for 
broken stowage. Some of these j»ercentages are unnecessarily high, but are given 
because they were provided by the stevedores. The stowage of barrels must 
be very poorly done if 50 |>ercent of the space Is lost ; in fact. It Is difficult to think 
of this being stowage at all. Leaving such large allowances out of consideration. 
It will still he seen that there would be great economies If the commodities could 
be packed more tightly, or if the broken stowage spaces were filled with smaller 
goods." 

Broken Stowage of Various Types of Cargo 


Type 

Percent 

Type 

Percent 

M Uorllanoous pack we freight (overage 
probably IS percent). 

Standard package freight: 

Baku 

10-25 

2-20 

0-12 

.0-50 

17-25 

4-20 

10-22 

0-25 

.0-25 

.0-40 

10-25 

Bulk freight: 

coir:. 

0-10 

2-10 

5-50 

5-10 

3-6 

0-5 

0-10 

0-20 

0-20 

15-.35 

10-25 

Onto 

Lumber 

Sacks 

Stone 

Barrels 

Brick 

Lard 


Casco 

Carboys 

Drums .. 

8* It 

Pil Iron 

Rolls 

Pails 

Colls 

VIW* 

Car material. 

Locomotive material | 



eomnS| , . , ?«^ U0 *?. w » h “l' 0 * 01 '?'' »** •»*•<»* for broken stowage on various 

if th ® P ? rt . C “l )tn,n of a well-known American steamship company 

used la * n° S ! OW , nK< ! fuc,or of 80 cub,c feet *o the ton < commonly 

, ’ , In ol *f the vessels, we always allow 100 to 

110 feet, according to the size of the rolls, for broken stowage. Likewise, for 
knocked-down automobiles, we allow 40 percent for broken stowage. On general 
i. Sh*.r JJJSI ^ a 5 oat 25 perceut : steel Qnd steel plates we leave as Is, 
correct" dS 10 CUb C f0Ct Per t0n ’ Wh,Ch Kenerully works out very nearly 

a l ? rQ ? l!cQl and experienced shipping man. 
states that a cargo ships bale capacity is roughlv figured at 10 nercent less 
?ra . ,n „ cub,c capacity ), and capacity for general cargo at^O percent 

‘rr op "“ on 15 

. T. he a i°.K nnc J ,hal must be made for broken stowage will be greater in No 1 

rnmmm 




■o P .^ r .Ts=" Co,nn '"'- 
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APPLICATION OF STOWAGE FACTORS 

Tin* amount of cargo that can bo placed in a vessel will vary in accordance 
with the skill and compactness with which it is stowed. The construction of the 
vessel, such as the number of pillars and web frames in the holds, the narrowing 
of the forward and after holds, and the amount of dunnage used, also have a 
definite bearing on the quantity of cargo that can he carried in any given ship. 

Other factors also have an influence on the use and application of stowage 
factors. For example, the stowage factor of the same commodity, such as grain, 
seeds, ami cotton, will vary in different countries and ports and in accordance 
with the method of packing, the time of year, and other factors. Some grains 
are heavier and some lighter than the same grain from a different country. 
The weight of grain will also vary with age and moisture content. The degree 
of density to which cotton and other baled goods are compressed, or the way 
in which bags are filled, whether full and well-rounded or slack, also causes the 
same commodity to have several different stowage factors. Wherever possible 
in the following lists, the type of packing and the weights and measurements 
are given, so that those using the lists will know the characteristics of the package 
for which the stowage factor is given. 

With liquids of many kinds the weight of two full drums or barrels, each of 
the same size and each containing the same substance, may vary considerably 
owing to a difference in the specific gravity of the liquid. This difference 
in weight will, of course, result in the two drums or barrels having different 

TEUd^of the stowage factor and its intelligent application is useful 
to steamship company employees, stevedores, ship's officers, and all others 
who are concerned with the stowage of cargo. The factors are of greatest 
service, perhaps, in connection with cargo packed uniformly and shipped in 
relatively large lots, such as bagged goods, haled goods, or 
in barrels, drums, or uniform wooden cases. If. for example. 1.000 1 ’JJ-pou 
hags of a certain commodity are offered for shipment, and it is knoun that the 
goods stow at 60 cubic feet per long ton. a simple calculation will sliou that 
the 1.000 bags will weigh 150.000 pounds, or 07 long tons, and will occupy 4.01.0 

, n ^.res h , e n give the weight and measurement of 
cnmmocimw as packed for shipment will It found useful by ship's officers 
and others in coSputing the number of bags, bales, barrels, or other uniform 
packages of a given commodity required »o make up a ton. either weight or 

For ^ example, the gross weight of a barrel of molasses, as commonly parked, 
is 671 nuii lid* and the measurement of the barrel Is 12.7 cubic feet. By di - 
671 7 |nto 2210. It Is found that approximately x:i barrels make up 1 
barrels would weigh approximately 10 long tons. By dividing 1-7 into 4 . 
found that about 3.1 barrels make up 1 measurement ton. 

UNITED STATES EXPORT AND REEXPORT COMMODITIES 

nn , cIaivoi'p factors in the following list nro calculated on the basis of the 

named. 
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Heating, household, cast-iron Wood crate 
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Roofing or roofing primer! 
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Gross Cubic Stosrago 
weight f.Hl factor 


Acetaldehyde 


Drum 

....do 


Acctanolide 

Acetate, transparent 


Keg. 

Wood hot 
Steel drum 
Carboy.... 


Acetic anhydride 


Wood bo* 

Steel drum. Illegal 
Steel drum. SVgal 
Steel drum 


Acetone 


Acctylsalicic acid (Aspirin) 


Acids 


Acetic. 


Do 

Acetic, glacial 

Do 

Do 


Demote 

Doric, powdered or crystal 


Carbolic (crystals) phenol 
Carbolic, liquid...:. 


Cblorosulphooic 


Chromic 


Citric, crystals 


Wood b« 


c (crasol liquid) 


Fonnlo 

do ;;;; 

Olycerophosphortc 

Do 

" Mid (Amlnonapbtbol- 
dlsulfonlc) 


Wood barrel 


STOWAGE FACTORS LISTED G43 

CHEMICAL AND RELATED PRODUCTS 

This list was compiled in 1941 for the use of vessels in the trade between the 
United States and the Far East. The factors arc based in most cases on the short 
ton of 2,000 pounds and are computed from the actual weights ami measurements, 
no allowance for broken stowage or dunnage being included. Where a stowage 
factor is based on the long ton (2,240 pounds), this is indicated by the letters LT. 

(Gross weight shown In pounds) 


Product 


Outer container 


Inner container 



























Gross | Cubic Stowage 


Outer container 


Inner container 


weight foot 


Acids— Continued. 

Hydrochloric 

Do 

Do 

Hydrocyamlc (prussic) 


None 


Hydrofluoric. 
Lactic 


of vitriol) 


Drum. 110-gal 


Activated carbon. (See Carbon. 

activated.) 

Alcohol: 

Amyl........... 




Butyl (butanol) 


Butyl (secondary) 
Butyl (tertiary).. 
Ethyl 


Steel dram. HO*al 
Steel dram. 54-cal. 
Steel drum, flO-ftal. 
Steel drum. S-cal... 

Fiber carton 

Steel dram 


Methyl (methanol) 

Do 

Do 

Do 

Do 

Solidified. 

Do 

Alcohol, synthetic, distillate 
Alum (potassium aluminum 

fate): 

Lump. 

Powder*. 

Alumina sulfate 

Do 

Do 

Do 

Do 

Aluminum chloride 

Do 

Do 


Wood barrel. 47-gal 


MODERN SHIP STOWAGE 


CHEMICAL AND RELATED PRODUCTS-Contlnued 


Product 






































Grow 

Wright 


Outer container 


Ammonia: 

Anhydrous. 


Steel drum. 110-gal 
Steel drutn. 65-gal 

Wood bo* 

Carboy. 13-cal 

Fiber carton 


Ammonium: 

Aluminum sulfate 


Blcarbonato 

Do 

Bichromate, crystals (Am 

monium dl-chromntc) 

Bifluorlde 

Bromldo 

Carbonate 

Chloride 


Wood keg 
Drum 


— do 

Steel drum 


Do.... 

Anlllno oil 
Antiseptic 


M bottles. 16o*. 
eoch. 

«8 bottles. 2-or. 

each. 

12 bottles, l*©*. 


Asphalt 


Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Asphaltuui 
Do 


Carbonate. 
Do ... 


Chloride. 

Do.. 

Do.. 
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CHEMICAL AND RELATED PRODUCTS-Conllnued 


Product 


874 

391 

270 

273 

300 

no 

ow 

4*7 

225 

175 

35 


3M 

54 
67 
07 
48 
87 
44 
4fl 

42 
61 

43 
33 
51 
38 

44 
50 
81 

55 

45 

72 

01 

54 

42 LT 

43 LT 
45 LT 
51 LT 
32 LT 
35 LT 
42 LT 
CO LT 
70 LT 
60 LT 
60 LT 

6S I.T 
08 LT 
01 LT 

67 LT 

69 LT 

59 LT 

53 

20 

25 

35 

33 

42 

61 


353 
320 
430 
125 

272 
224 
122 
480 
MM 
200 
H5 
177 
16# 
100 
89 
415 
382 
210 
405 
4ft) 
322 
128 
374 
349 
III 
162 
424 
203 
202 
441 
419 
42 
1.083 
47 

40 

27 

565 

475 

400 

410 

71 

04 

30 

215 

230 

00 

62 

60 

53 

55 

42 

35 

20 

272 

201 

101 

51 

304 

201 

101 

















Outer will uiiii r 


Barium— Continued. 

Hydroxide 

Do 

Nitrate 

Peroxide 

Sulfate (blanc fixe) 


Wood barrel 


Buuxito 


Bat 

Wood box 


Beeswax, bleached 


Belt dresslnc 

Benzyl acetic 

BcuZiOO 

Benzoin, tincture of 


None 

12 units. 12 bottles 
each. 

None 


Fiber carton 


Drum. 110-cal 
Drum, 35-pal 


Wood box 


Benzyl benzoate 
Bismuth: 

Nitrate 

Subcarbonate 


Fiber drum. 44-pal 
Fiber drum, Jt-fal 
Fiber drum. 15-pal 
Fiber drum. 20 cal 
Filler drum. 10-ral 
Fiber drum. 5-pal 
Wood barrel 


Subnitrate - 

Blanc llxc. (See Barium sul- 
fate.) 

Blastinc powder (black powder) 


Bleaching powder tranu lari 
B leadline powder (penchlor) 
Blcachlnf powder 


Bone black. (See Charcoal, 

Bon^c bar coal. (See Charcoal, 
animal.) 

Bone, ground. 

Box toe board 

Do * 

Brake fluid 

Do 

DO 

Do 

Brandy 


Bromine 


Do. 

Do. 

Do. 

Do. 

Do. 

Coflclne 

Do. 

Do. 

Do. 

Do 


Product 


40 

24 
31 

25 
31 
51 
48 
33 

26 
35 
40 

182 

80 

43 

51 

46 

SO 

61 

66 LT 
59 LT 
59 LT 
56 I.T 

45 

70 

56 

95 

70 

118 

65 

63 

72 


131 

110 

473 

424 

413 

250 


5 . 


6 . 

1 1 

3 . 

[■ 

6 . 


3 . 


2 . 

[ ■ 

7 . 


7 . 

i Jj 

7 . 


7 . 

I 


19.1 

8.1 

11.7 

1.4 

1.1 

1.1 


3.7 

1.0 

24.6 
22.3 

11.7 
1.2 
1.0 
.7 
.3 

11.8 
6.9 
8.0 
6.0 
4.5 
2.1 


416 

42 

26 

17 

II 

356 

136 

I2t 

119 

117 

45 


635 

500 

575 

570 

422 

374 

272 

202 
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CHEMICAL AND RELATED PRODUCTS— Continued 


101 

51 

505 

114 
101 
225 

34 

71 

33 

39 

990 

490 

443 

95 

133 

30 

272 

115 
108 

60 

86 

29 

250 


27 

863 

385 

372 

359 

352 

265 

229 

247 

144 

135 
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CHEMICAL AND RELATED PRODUCTS-Contlnucd 
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Product 


Outer exmtairu-r 


Inner container 


Caffeine— Coot inue«l , Wood U»i . 


Caffeine alkaloid 

Do 

Caffeine ‘alkaloid anhydride 

Calcimine 

Do 

Calcium: 

Acetate 

Arsenate 

Do 

Do 

Do 

Do 

CarMda 

Do 

Carbonate (chalk, lime- 
stone). 

Chloride .. 

Do 

Do 

Do 

Solid 

Flaked. 

Granular 

Cyammdd 

Cyanldo 

Do 

Gluconate ...... . .... 

Do 

Hypochlorite (lluir chlori- 
nated). 

Do 

Do.. 

Do 

Do 

Do . 

Lactate (cnlclnol) 

Phosphate ... 

Calcium sucratc. liquid . 

Calomel. (See Mercurous chlo- 
ride.) 

Camphor, spirits of 

Do 

Can-scaling compound. (So- 
Compiund. can scaling. ) 

Carbon, activated 

Do 

Do 

Do 

Do 

Carlton bisulphide 

Do 

Do 

Carbon, charcoal 

Do 

Do , 

Carbon dioxide 

Carbon tetrachloride 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Oarboxide, liquefied 

Cartridges: 

Revolver, 38-callbcr 

Safety metallic 

Revolver, 45-calibcr 

Rlflo 

Safoty metallic 

Safety, shotgun, loaded 
Castor oil. Sec Oil. 

Caustic potash (Potassium hy- 
droxide). 

Do 


....do 

Drum 

...do 

... do 

Fiber carton. 
Bag 


. «k» . 

Drum 

...do 

Fiber cor ton 

... do 

... do 

Drum . ... 

...do . 

Wood keg ... 

Drum 

bag ..... 

do 

Wood bo*.. . 

Drum 

Filter drum 

Drum 

Rag 

Wood hoi . 

. do ... 

Drum . . 

Wood box. 
Drum .... 

....do 

do 

Wood barrel. 
Wood hoi... 

..do 

Drum 
Wood Ikix 

...do 


Filter carton 


Drum 

....do 

...do 

Rag 

...do 

Drum 

...do 

do 

do 

Cylinder 

Drum, lio- gal.. 
Drum, AS-gal . 
Drum, S2 17-gal 
Drum. 10-cJ . 
Drum, ft-gal ... 

Crate 

Wood box 

Fiber 
Cylinder. 


10 pkgs.. II 
each. 


lbs. 


.....do. 

do 

«l" 

13 hags, 4 lbs. each 
4* liar*. I lb. each 
24 fiber cans. I lb. 


Gross 

weight 

Cubic 

f.-et 

Stowage 

factor 

147 

5.5 

74 

152 

7.0 

loo 

135 

0 9 

102 

109 

4.2 

77 

wt 

4.9 

90 

U 

1.2 

43 

20 

.5 

37 

122 

3.3 

5.4 

114 

5.2 

92 

112 

ft.l 

91 

52 

1.4 

5«0 


None 

do 

... do 

do... 

.... do ... 

...do 

None 

do 

do 

None 

10 cans. S lbs. each 
I ran. 3ft lbs ... 
None 


None. 

. do 
do. 

.....do... 

12 cans, 
each. 

. None ... 
Mb. cans 


3»« 01 


144 bottles. I 01. 


Wood box. 


....do. 


144 t >ot ties, ‘v-Ol 
coch. 


None 

.do 

...do. 

do. 

do 

do. 

...do 

....do 
... do 

...do 

...do 

do. 

...,do. 

....do. 

...do 

.....do. 

...do. 

Metal 

do 

.... do 



42 

33 

117 

100 

100 

418 

102 

101 

7ft 

720 

422 

420 

101 

83 

42 

i:<4 

13ft 

ftOC 

320 

114 

3SS 

117 

72 

221 

147 

ftH 


247 

240 

231 

37 

SO 

f «0 

02 

52 

52 

a 

212 

1.010 

80S 

“SO 

139 

72 

108 

107 

00 

134 

131 

104 

101 

85 

75 


123 

107 


1.5 

I I 

2.4 

I.M 

3.0 

9 0 

1.0 
4 I 
3 0 
8 4 

H. 4 
8. 4 
2.1 
3 4 

I. 7 
N O 

7. 0 

12.0 

8.8 

3.3 

8 I 

3.0 

1.9 

8 2 
0 o 

1. 1 


1.2 

l.l 


9 8 
10.7 

10 0 

2. ft 

I. ft 
13.0 
120 

1.0 

4. 1 

3. ft 
20 

3.0 
25.5 
13.0 

II. 0 
22 
1.8 
4.5 

4.0 
1.8 
1.8 

.6 

.7 

.7 

.7 

.6 

.8 

3.0 

2.0 


57 

87 

41 

34 

50 

43 

32 
80 
Ml 

33 
40 

40 

41 
80 
80 
l It* 
112 

48 

54 

5V 

4ft 

51 
53 

74 

81 

40 


03 

91 


TV 
8V 
92 
145 
62 
3V 
40 
33 
128 
I XI 
102 
29 
32 
32 
29 
31 
49 
S3 
74 
59 
24 

15 

14 

14 

17 

10 

27 


4S 

35 
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CHEMICAL AND RELATED PRODUCTS-Conlinued 


Do 

Ccllosolvo 

Do 

Celluloid 

Do 

Do 

Do 

Cellulose, absorbent 

Do 

Cellulose acetate 

Do 

Do 

Do 

Do 

Cellulose Mm 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Ceric oxide 

Cerium oxalate. (See Cerotis ox- 
alate,) 

C.-rous oxalate .... 

Cbalk. limestone. (See Calcium 
carbonate.) 

Charcoal, animal 

Do 

Do 

Do 

Charcoal carbon. (See Carbon, 
charcoal.) 

Charcoal, lump 

Do 

Charcoal, wood 

Do 

Chlorate of potash 

Do 

Do 

Do 

Do 

Chlorido of lime 

Do 

Do 

Do 

Do 

Chloride of potash 

Do 

Do 

Do 

Do 

Chlorine, liquid 

Do 

Do 

Do 

Chloroform 

Do 

Do 

C hlt.ro pi’crVnV ' ’ ' (See Nltrotri- 

Cleaning compound, boiler 

Cleaning fluid, n. o. 

Cool tar: 

Dye. paste 

Do --** 

Dye, (Calcimine green)... 

Dye.. 

Do 


Product j Outer container 

Inner container 

Caustic Soda 

Do 

Do 

Drum 

do 

do 

.i * 

None 

do 

2° 

1^0 

Do 1 

Do 

Do 

....do......... 

....do 

do 

do 

do 

do 


Wood box 
Fiber carton. 

Drum 

do 

Fiber drum . . 


....do 

Fiber carton 

...do 

Wood box... 

do 

... do 

Hag 

Fiber carton. 
Wood box... 


...do 

Wood* barrel 


do. . 


...do 

— .do.. 


—do 


Drum 

....do 

....do 

....do 

Wood box 

Drum 

....do 

....do 

....do 

....do ........ 

Wood barrel.. 

do 

Bag .......... 

Wood cask.... 

Drum 

Cylinder 

do 

....do 

....do 

Drum, SS-gal . 

Drum 

Drum. 1 0-gal . 
Drum, 1-gal... 


Wood barrel . 

....do 

Drum 

Wood box.... 


Metal cans 

....do. 

None.. 


...do 

...do 

...do 


None. 


None 

— do 


...do 

do 

..do. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


None 


....do.. 
... do.. 
....do.. 

..do.. 
..do . 
..do.. 
..do.. 
..do.. 
..do.. 


...do... 


Wood barrel 

do 

Drum 

do 

do 


do.. 

.....do.. 


...do.. 

...do.. 

...do.. 


Nodc.... 

do... 

do... 

do... 

do... 


Gross 

weight 

Cubic 

feet 

Stowage 

factor 

753 

id 

21 

740 

Mil 

22 

717 

fln 

22 

096 

H3S 

22 

677 

mu 

23 

476 

10.0 

42 

420 

8.7 

41 

52 

1.4 

67 

48 

1.1 

48 

425 

11.3 

63 

39 

1.0 

61 

198 

6.6 

65 

160 

4.1 

51 

145 

4.1 

58 

85 

2.3 

54 

57 

14.0 

491 

40 

9.8 

490 

173 

6.6 

76 

107 

3.9 

74 

35 

1.0 

53 

102 

6.6 

127 

56 

3.6 

123 

495 

12.3 

50 

480 

13.0 

53 

408 

12.6 

54 

246 

6.0 

50 

193 

6.0 

62 

467 

8.0 

34 

391 

7.0 

35 

200 

6.2 

50 

195 

6.4 

65 

175 

4.7 

64 

403 

9.0 

44 

276 

10.0 

72 

301 

7.6 

62 

298 

7.6 

52 

240 

7.6 

63 

243 

7.6 

63 

41 

6.3 

286 

6 

.4 

250 

41 

6.0 

250 

8 

.6 

164 

238 

4.6 

38 

224 

4.6 

40 

182 

3.8 

42 

122 

2.1 

38 

128 

2.4 

37 

385 

8.6 

46 

360 

8.9 

49 

339 

8.4 

49 

121 

2.4 

39 

109 

2.6 

47 

274 

9.7 

70 

247 

6.6 

45 

202 

4.2 

47 

127 

3.1 

49 

121 

2.3 

38 

3.350 

42.5 

25 

273 

3.5 

25 

193 

2.7 

27 

157 

2.6 

33 

750 

13.0 

31 

152 

3.0 

40 

139 

2.2 

31 

72 

1.0 

28 

320 

7.4 

46 

III 

3.0 

52 

55 

1.5 

53 

23 

1.0 

80 

300 

7.3 

48 

143 

4.3 

CO 

208 

7.6 

66 

130 

4.0 

58 

110 

2.5 

60 
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ruble StowMo 

fee I fiwtor 


Gross 

Wright 


Imu-r container 


OuU-r container 


Product 


Coal tar— Continued 
Dye— Continued 

Do 

Dye. liquid ..... 


None 


••• 

Naphtha, crude 


Cobaltus acetate 
Cobaltus oxide. . 


Wood barrel. 


do 

do 

do. 

do 

Hollies 

None... 


Wood barrel 


Coblac 


r lakes 


Collodium 


■und, can-sealing, liquid 


Plywood drum 
Wood barrel... 


Cop|«r ucctalo. . 

Copper acotoar senile. (See Paris 
green.) 

Copper carbonate 


Wood barrel 


Fiber carton 


r oxldo 


Powdered 


Monohydatcd 


Cream of tartar. ( See P 
slum bltortlato.) 

Cuprex (insecticide) 

Cyannmld 

Cyanide, crude 

Cylinders, occtylcne, empty 


Cylinders, gas, empty. 
Cylinders, oiygcn, empty 
Do 


Degras (sod oil) 

Dlacetono alcohol, tech 

Do 

Dlbutyl phthalato 


Drum, S*al 
Drum, 1 10-gal 

Drum 

Drum. 5- cal.. 
Wood barrel 
Fiber drum... 

Drum 

Cylinder 


Dlchlorobenzcne, para 


Dlchlorodlfluoro-n 

Do 

Diethyl phthalato 


Dlethyleno glycol monoethyl ....do 


Dimethyl sulfato 


phenol). 

Dynamlto 

Do... 


hi 
mi 
I in 
S7 
47 
3J 
HI 
:n 
:in 
<i 
Ml 
ni 

!<s 

:i7 

17 

•13 

Sit 

its 

M 

42 

HU 


444742 *- 
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CHEMICAL AND RELATED PRODUCTS-Continued 



Cross Cubic 
weight feet 


Product 


Outer container 


Inner container 


Drum 

Wood box ... 

Drum 

Wood box. . . 
Drum. 110**1 


None 


Essential oils 
Ether 


Ethyl acetate 


Do . . 

Ethyl lire to-ncetnte 
Ethyl chloride .... 
DO 


Drub — 
Wood box 


Ethyl ether (other than anes- 
thetic). 

Do 

Do 

Ethyl lactate 

Ethyl vanillin 

Ethylene dichloride-carbon tet- 
rachloride mixture (cleaning 
compound). 

Do 


Drum 


Crate 


Wood box 


Kthyline glycol monobu 
(butyl cell ©solve). 

ethylene oxide 

Feldspar, ground 

Do 

Ferric chloride, crystals 
Ferric chloride, lump... 

Ferric ferroevanide 

Ferro vanadium 

Do. 

Fertilizer, n. o. 5 


Cylinder 

n'^-i k. 


Wood barrel 

Bag 

Drum 


Wood barrel 


Drum 


Wood box 
Bale 


Fil*er sheet packing 


Fiber vuksnlsed 


Fiber, vulcanize*!, n. o. s 


Wood box 

....do 


Eire extinguisher recharges 





























Inner container 


2. MU 
578 


Formaldehyde (Formalin) 
Do 


Car bo; 


Freon (Trkblorolrtfluoroetbane) 
Oases. compressed, n. o. » 


Gasoline (ethyl tluld) 

Gasoline 

Gasoline (highest &>»"»*) 
Glycerin 


Insecticides, liquid, n. o. s 


6 cans, I gal. each. 

24 ran*. I pint each 
12 pkgs., 2 lbs. 
each. 


Steel {Mill. S-gal 
Fiber carton . . . 


Insecticide, powder 


None 


Iodine crystab ... 
Iron ferroevanide 
(erTocyanlde.) 

Iron nitrate 

Iron oilde, red.... 


Wood keg 


(See Ferric 


Carboy 

Wood barrel 

... do.. 

....do 


Wood keg 
Wood barrel 

... do 

Fiber carton 


Iron porchlorlde 


None 

Metal containers 


Iron sulfide 

Iso -octane (gasoline) 
Kcroseno 


Metal containers 


Wood box ... 

Drum 

Wood cask.. 
Wood barrel 


Lanolin, hydrous 

Lead acetate (sugar of lead) 


None 


Wood keg 
Drum 


Do 

Load arsenate. 

Do 

Do 


Fiber carton 

. . do ... . 


Wood barrel 
Fiber drum. 

Drum 

Wood banel 
Wood box... 


Leather dressing, n. o. s 


Licorice extract 

Do 

Do 

Lighter fluid.. 
Llmo citrate... 


Wood box 


Drum 

Fiber carton 
Wood box... 
Wood barrel 
Fiher drum. 


Linseed oil. (See Oil, llnscc 

Lithium chloride 

Lithium hydroxide, crystals. 
Lubricating grease 


Drum ........ 

Wood box.... 

Drum. 5S»gal 
Half drum... 


Product 


40 

05 

18 

45 

84 LT 
04 
48 
44 

43 
30 
38 
1*3 
34 
in 
55 
85 

23 

24 

44 

51 

46 
44 

33 

04 
27 

05 
80 
V5 

52 

48 

01 

COLT 
63 LT 
52 LT 
55 LT 





























Lubricating grease— Coutiuued 


Wood barrel 
Wood box... 


None 

Metal cans. 


Lubricating oil* 

Soluble mineral oil 


None. 


Textile 

Hutching 

White, pet. coium. mineral. 


Luhricatlug oil 


Drum. 6-gal 
Wood barrel 
Wood box... 


Pail - 

Fiber carton 


Lysol (disinfectant) 


Carbonate 

Chloride, flaked 

Do 

Hydroxide 

SifkoUuoridc, cr; 


Manganous sulfate 


Wood box 


Waterproof paper 


Matches 


Fiber carton 

....do 

Wood cask.. 


Strike anywhere 

Book 

Mecuric chloride (corrosive sub- 
limate). 

Mecuric chlorido 


Mecuric iodino 

Medlcinals (olntmcuts) 


Mcdiclnais, proprietory 


Mentholatum. . .... 

Mercurous chloride 


Wood barrel 
Fiber drum. 


Mercury.. ■ 
Ammomateu 
Oxide 


Mctacresol 


Do. 

Methyi 


Acetone...... 

Amyl acetate 
Anthranllato. 
Cellosolve — 
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Product 


Outer container 


Inucr container 


Stowage 

factor 


1.2 

12.7 

10.8 
10.7 
10.7 


85 

71 

38 

to 

38 

640 


402 

44S 

434 

285 

43 


S0LH 
47 LT 
71 LT 
60 LT 
70 LT 
38 LT 
70 LT 

47 
45 

52 

48 
GO 
87 

57 LT 
64 LT 
77 LT 
90 LT 

140 LT 
44 LT 
47 LT 
50 LT 

58 LT 
70 LT 
49 LT 
102 LT 

78 

77 

151 

45 

45 
74 
33 
44 
29 
24 
22 
20 
62 
89 

103 

122 

98 

20 

42 

21 

37 

18 

20 

36 

62 

58 

51 

01 

44 

62 

44 

64 

60 

54 

31 

19 

20 
19 
7 

68 

74 

50 
44 
44 

53 

51 
64 

46 
48 


22 

87 

330 

52 

367 

102 

117 

428 

426 

210 

6S0 

111 

104 

101 

67 

64 

42 


.5 
1.9 
11.8 
1.9 
.5 
.7 
I. I 
1.2 
• I 

.8 

. 7 

3.4 


24 bottles, 0 ox. 
each. 

12 bottles, 10 ox. 

coeh. 

12 bottles. 12 of. 
each. 


21 

126 
228 
IOI 
63 
27 
90 
27 
27 
I. 168 
574 
527 

440 

431 

6 

483 

460 


12.9 

11.0 

11.5 
11 0 
.2 
11.1 
11. 1 


fe«t 


12.8 

3.9 

8.3 

2.3 

4.3 

7.2 

9.4 

3.2 

8.0 


278 

265 

130 

127 

104 

63 

106 

450 

06 
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In nor container 


Outer container 


Methyl-Continued. 

Cellosolve— Continued 

Do 

Do 

Do 

Chloride 


Drum 

do 


.do. 

Cylinder 
. do. ... 
Drum... 


Isobulyl ketone 

Ketone 

Salicylate 


Wood bo* 

Drum. IKVgal 
Drum. &S*al. . 

Wood box 

Bac 

Drum. && cal. 
Wood box..... 


Methyloraine 


I can. £-c*l 
None 


Mica, powdered 
M ineral coir a oil 


Moth flakes. (See Naphtha- 
lene.) 

Mouldinc comiwmnd*. n. o. » 
Naphtho 


Fiber drum. 
Fiber carton 


None 

12r*n<. Iql.raell 
12 bottle*. o*. 
each. 


Naphthalene: 

Crude... 


Wood barrel. 

Hoc 

" ■ - t barrel 
Drum. CO c«l 


None 


Moth flake* 
Refined 


Ra* 

Wood barrel... 
Plywood drum 


Napthol, beta 

Do 

Do 

Nickel: 

Chloride.. 


Oxide 


Sulfate 

Nlcotlno sulfate 

Do 

Nlicroslne 

Nitrate of soda 

Do 

Nltrotrlchloromenthano 

Nltro-beniene (oil of mlrbane) 
Nitrocellulose 


Do . 

NHrocelulose solutions 


Drum 

Drum. &S«al. 
Drum. fiO-cal. 

Drum 

Drum. &&-cal 
Drum. fiO-cal. 
Bale ....TT.. 
Wood barrel. 
Wood cask ... 
Wood barrel. 


Ochre, gTound 

Do 

Octol (auxiliary textile chemical) 

Almond, sweet 


Wood box... 


Product 


23 

42 

42 
40 
30 
tt 
ax 

44 

:u 

37 
xo 
X7 
04 
44 

43 
42 

38 

39 
103 
SO 
32 























Cubic 

foot 


Outer container 


Inner container 


woicht 


OU— Continued. 

Castor— Continued 


144 bottles. 1 or. 

each. 

144 bottles, fcoz. 
each. 


Cedarwood 
Clove 


None 


Coconut 


72 bottles. 4 or. 


Cookinc. n. o. s 


Do . 
Creosote 
Do.. 


None 


12 cans. 1 cal. each 
None 

ft cans. 1 cal. each 


Flotation. (See Flotation 
oil.) 

Fusel 


22 bottles In ear- 
tons. 

14 hot ties In car- 
tons. 

None. 


Do. 
1. inseed 


None 


None 


Do 

Mineral 

Do....... 

Mustard seed 


Wood box... 
Drum. 55-sal 


None 


Neatsfoot 


2 cans. » lbs. each 


Wood box ... 
.... do 

Wood barrel 
Drum. 55-sal 
Wood box ... 


• ~ — 

2 fans. 25 lbs. each 
None 


Do 

Peanut 

Do 

Pep^rmint 

Pine...----- 

Plate. (See 
Kcd. (See 
Rosin 

Do.—. 

Sole leather. 
Tanners.. .. 


None 


Drum 


Wood barrel 
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Product 




























Dro'* rulilc 

weight feel 


Stowage 
I furl or 


Inner container 


Outer container 


OH— Continued. 

Tranril and transformer 

Vegetable 

I>o 

Vegetable, solidified .. 
Oxo-Bardcaux (Insecticide). 


Drum. 5S-gal 
Wood barrel . 


Cylinder 


Packing, twisted Jute 
Parafhn wax 


Wood barrel 


Drum. iVgal 


Do Wood hot. 

Paramn wa*. scale, yellow crude Wood barrel 


Paris green (copper acetoar 


Paste, indigo 


Drum. .Vt-gal 


Wood bbl.. avgal 


Peppermint, essence of 
Pcroxldo of hydrogen.. 


Wood bbl.. Wgal 
Wood bbl.. KVgal 
Fiber carton 


Petroleum cleaning compound, 
n. o. s. 


Drum. SS-gal 
Wood box . 


Petroleum solvent "A" (Stan- 
vac). 


None 


Phenolite 

Phosphate add . . 
Phosphate of lime 


Wood barrel 

.....do 

— do 

do 

Wood box ... 
Drum. SS-gal 


None 


Do 

Phosphorus, amorphous, red 
Phosphorus oxychloride 


Drum 7.. 

Lead carboy 
Drum 


yellow 


Wood box. tin lined 

Drum 

Wood box 

Wood barrel 

Bag ..... 


Pitthallc anhydride 


Pitch 


Wood . . 
Roofing 


12 cans. I gal. each 

None 

* cans. 1 gal. each 


Pitch, a. o. s 
Platooll .... 
Polish, shoo. 
Do 


Product 


51 

44 

24 

r«2 

154 

m 

85 

.T 

-T 

.T 

.T 

-T 

/r 

.T 

.T 

/V 

.T 

.T 

-T 

44 

44 

4 H 

48 

M 

44 

«V4 

5 7 
M 
M 
M 
71 

52 

M 

.17 

10ft 

7H 

4tf 

82 

.'<0 

81 

82 

84 

15 
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Polish. shoe— Continued 


Wood box... 

... do 

«lo 

— do 

Fiber canon 
Wood cu>k.. 


I'olash (potassium), bichromate 


Drum 


Potash, n. o. s 

Potassium bitartratc (cream of 
tartar). 


None 

....do 

.do . . 

lt4pkev.4ox.cach. 


None 

...do 


Potassium carbonate 


Potassium chlorate 
Potassium cyanide 


Potassium ferrocyanidc 


Potassium ferrocyanidc crystals 
Potassium: 

Hydroxide. (Sec Caustw 
potosb.) 

lodlno 


Fiber drum. 25 gab. 
Fiber drum, locals. 
Fiber drum. 5«ab.. 
Fiber drum. 2fe«ab 
Wood box 


Stone Jar. 1 e«l 


None 


Perchlorate 


permnneanate 


paper liner 


Sodium tortrotc 


144 pkgs.. 4 ox. each. 
None 


Fiber carton. . 
Drum. 1MI 


Pyridine 


Drum. SS-gal 
Wood box.. . 
Wood barrel 

Drum....... 


IS tin bottles 
None 


Pyridine*, denaturing 

P yr o x y I inscl venV ( N It roeel hi lose 


alcohol, wet), 
uicksllvcr (mercury) 
educing compound. I 


Wood box... 

Drum 

... do 

Fiber carton 


None 


Cans. 

None 


Resin, synthetic. 


Resin.’ synthetic (moulding com 
pound). . 

Resin, synthetic 


None.. 
do. 


Road binding material 


Rosin 


Product 


Outer container 


Inner container 


57 

If. 

247 

118 

U30 

117 

33 

347 

268 

250 

125 

III 

57 

1.026 

496 

103 

470 

478 

19 

60 

390 

40 

49 

500 

329 

315 

310 

137 

62 

529 

815 

581 


44 
49 
34 LT 


265 

100 

54 

28 

202 

47 

222 
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Cubic 
f.— t 


GroM 

Welch! 


Ouler container 


Rosin-Continued. 


Do 

Rosin, crude 
Rosin, cum.. 


Drum 

Wood barrel 


Rubber cement 


Do 

Do 

Rubber, reclaimed 


Fiber carton 

Hole 

....do 

...do,. 


Rubber scrap, n. o. s 


Do 

Rubber scrap (hose) 


Ruui (Hacurdl) 


Rust proventlve compound 


Inner container 


Product 


Salt. (8oo Sodium chloride.) 
Santonin, crystals 

Wood bos 

Sealing Quld.n.o. s 

Sealing; was. (Soo Wax. sealing.) 
Shock absorber Quid 

Drum 

Wood hot... 

on oo urctting, liquid .... 

Do 

Do 

Do 

" oo*l barrel 

Wood box 

Wood keg 

Wood box 

Shoo ink (dye) 

Shoe wax 

Do 

— «J® 

do 

.do.. 

Do 

Sienna, burnt..... 

Sod oil (deems) ... . . 

Soda ash 

Do 

Do 

Drum ... ... 

Wood barrel 

Drum 

Bag 

... do 

... do 

Do 

Do 

Do 

Do 

Do 

Soda ash, monohydrated 

... do 

"do::;:;- 

Wood box 

■— «j® 

.... do.. 

Do... 

F IK^f mrt *\r\ 

Sodium: 

AttUtO 

. Do 

Alginate, dry 

Benroato. ...... 

■ 4WTI Vai 4UI1 • • . , ..... 

Drum 

Wood barrel 

Drum 

\Vrww4 K nrral 

Do 

nifluorldo 

Do 

Rlsulfato (nitre cake).. 

Disunite 

Do 

Do 

Do 

Do 

" ooo nnrrci 

Drum 

Wood barrel 

— do 

Wood barrel, 47-gal .... 
Wood barrel 

do 

do 

...do 

Carboe 

Do 

Do 

Bromide, technical 

Chloilde (salt) 

Chroma to 

Wood^OK 

Drum 

Wood barrel 

"ood box 

Wood cask 


4* I.T 
37 I.T 
60 I.T 
4il I.T 
M 
ftl 
XI 
02 
00 

10 

31 

in 

3»i 

KU 

<W 

63 

31 

70 
m 
OS 

Ml 

00 

43 

45 

51 

84 

W 

51 

4*1 

50 
04 
60 
43 

30 
Ml 
5'J 
41 
M 
35 

54 

31 
ftl 
57 
20 
4*1 
01 
60 

71 

71 

55 
67 
55 

III 

nr. 

51 

37 
35 
2S 

38 
43 
35 
01 
48 
:m 
38 
53 

32 


Nona'.'.”!!” 





















sat ‘SSTssr 


Outer container 


Sodium— C ootiuucd. 

Cyanide 

Fluoride . 

Do 

Fluoride, light 

Fluoride, dense 
Hydrosulfite... . . . 

Do 

Do 

Do 

Do 

Metallic 

Do 

Pertxmite (perborin) 


Drum 

Wood laurel 


. . *lo 
Drum 


Wood barrel 

Drum 

Wood t-arrrl 
Drum 

Wood but .. 


l'vroxlde 


Fiber carton . 
Wood kef .. 
Drum. StVfal 
Drum 


None 


Salicylate ... 
Sulfide. Solid 
Do 

Do 


Sulfide, Make 


Sulfide, crystals 
Sulfite... : 


2 fiber drums. ICO 
K*l. oocti. 

None . 


Thiosulphate 


Wood barrel 
Wood box. . 

Bac 

Wood barrel 

...do 

Drum 

Wood box.. 


None 


Sulfaj*yridioc 

Sulfur black’*!.... 

Do 

Do 

Sulfur chloride 

Sulfur doUide (compressed fas) 

Do . 

Sulfate of potash 

Sulfur 


Cylinder. 


Wood box 
Wood barrel 
Drum .... 
Hag .... 


Tallow 

Tanners' bate 

Tanners’ finishing compound 


Wood barrel 
Drum ... 
Wood barrel 

....do 


Tartar emetic (antimony potas- 
sium tartrate). 

Tear gas 

Do.. 

Tetiaethyl lead mixture 
Theobromine, pure (dimethyl 
xanthine). 

Thinner, paint, n. o. •• 


Fiber carton 
Wood box... 
Fiber drum. 


Thymol, crystals — 

Do 

Toluol (toluene) .... 

Trichloroethylene... 

Do 

Do 

Tri-cresyi phosphate 
Tri-ethanolamine.... 
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Product 
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Cubic Stowage 
, factor 


Gross 

WolRht 


Iniu-r container 


Outer container 


Wood box 

Drum 

Wood box 


Turpentine— Continued 
Turpentine, wood 


tine, gum spirits of 


Drum 


Wood box 


Vanillin .... 

Vaseline |ietroleun Jelly 


Fiber carton 
Wood barrel 


Wood pulp 
Wool lops 


Drum 


Xylol (xylene) 
Zinc chloride. . 


Carbo 

Can 

Wood 


Zinc oxide 


<•'. 

&2 

M 

TO 

W 

71 
•* 

72 
40 
M 
Ut 
07 
09 
09 
125 
105 

Ml 

VO 


Product 


STOWAGE FACTORS OF GOODS CARRIED IN THE UNITED STATES 
INTERCOASTAL TRADE 


The stowage factors of goods carried c&stbound and westbound in the United 
States intercoastal trade arc listed separately because of the fact that many 
commodities arc packed for intercoastal shipment in a different manner than for 
export shipment. This means that a stowage factor of a commodity as packed 
for intercoastal shipment may differ considerably from the stowage factor of the 
same commodity as packed for export. 

The following list is composed of stowage factors provided by one of the leading 
intercoastal steamship companies and of factors worked out from packing data 
furnished by a number of shippers. It should be noted that each stowage factor 
in the list is based on the short ton of 2,000 pounds, and, furthermore, includes 
an allowance for broken stowage and dunnage. To find the factor for a long 
ton. multiply by 2,240 and divide by 2,000. 

While this list is applicable to United States intercoastal trade only, it also 
includes some Oriental and foreign commodities that are transferred from con- 
necting carriers to intcrcoastal vessels. 

It should be borne in mind that different methods of packing similar com- 
modities by different manufacturers make exact estimates somewhat difficult, 
as the stowage factors vary in accordance with the different types of packing 
used. The list is valuable, however, as a general guido and is also of interest 
in that it gives a good indication of the commodities that move in the United 
States intercoastal trade. 

Lumber.- Additional data on the stowage factors of Pacific coast lumber are 
contained m the section on Lumber in the chapter "Stowage of Special Cargoes ” 

The following stowage factors are based on short tons of 2,000 pounds and 
include estimated allowances for dunnage and broken stowage. 

Stowage factors marked with an asterisk (•) are based on average weights and 
measurements of containers commonly used in the intercoastal trade. 

















STOWAGE FACTORS 


600 MODERN SHIP STOWAGE 




































STOWAGE FACTORS LISTED 


661 



STOWAGE FACTORS Continued 


662 


MODERN SHIP STOWAGE 












STOWAGE FACTORS LISTED 


663 


$K8SS3'«§5SS333S5 SSSS.TS S23 SSSSSSKsSSgSSSSS 



STOWAGE FACTORS— Continued 


664 


MODERN SHIP STOWAGE 













STOWAGE FACTORS LISTED 


665 


S3R 2ZS3SS3g83S3 3SS232 §§§§ 8££2 SSS32SS3X3 



444742'— 12 43 


STOWAGE FACTORS — Continued 


666 


MODERN SHIP STOWAGE 



1 l lb.. 20 ox.. GO cu. It.; 13 or.. M cu. It.; 5 or.. 105 cu. It.; » ox.. 72 cu. ft.; 2 11*.. 5* cu. ft.; 5 lbs.. 105 cu. ft.; 40 lbs.. 77 cti. ft 
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(See Linseed under Seeds.) 
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SHIPPING, PACKING, AND STOWAGE TERMS AND 

DEFINITIONS 


There is given below a list of common terms and definitions used in 
connection with ships, cargo, and stowage. 

Ahurton.— Another wi.rd for athwart. A term used In stowage when cargo 
is stowed nthwarlships instead of fore and aft. For example, when a cask s 
heuds are parallel with tin- keel and its bilge ut right angles to the keel. 
It is stowed "nburton." 

Amiduhip .— In the center of the vessel, either with reference t» its length 
or its breadth. 

Ath tear I . — Across, or at right angles to the fore- and aft-line. 

Ballot. — A small bale; usually from 70 to 120 pounds. 

Beam fillhi g — Small packages suitable for Idling the spaces between the 
deck beams at the top of a hold. 

Bilge*.— The spaces at the sides of a vessel, between the margin of tanks and 
the ship's skin, into which water drains and Is pumped out. 

Bleeding. — The act of cutting bagged cargo and allowing the contents to 
become loose in order to reduce the space required for stowage. 

Blind hatch. — See Hatch. 

Blocking off.—Tiw operation of Jamming cargo in a sjaice not completely 
tilled so that it will not shift in heavy weather. 

Breaking bulk. — To "break bulk" is to commence to discharge. 

Broken stowage.— The waste and loss of space caused by Irregularity In the 
si/.e and shape of packages or the incidence of hold pillars, frames, deck beams, 
and other obstructions. The term is also used to refer to t lie small packages 
that are used to fill up the empty spaces caused by the stowage of large, 
irregularly shaped packages. 

Bulk. — Cargo is said to be stowed in hulk when it is stowed loose instead 
of being first packed In containers. 

Cantlinc. — The space or groove lief ween two fore and aft tiers of casks slowed 
side by side. When the bilge of one cask is laid in the cantline of the tier 
below ami resting over the heads of four oilier casks, it is said to Ik* stowed 
"bilge and cantlinc." 

('argo batten *. — lengths of wood usually about 0 x 1*4 inches running fore 
and aft Inside the framing of n vessel, usually about 1 foot ajiart, to prevent 
cargo from coming into contact with the shell plating, frames, etc. 

Ceiling. — The wood planking of holds laid on top of double bottom tanks or 
floors. 

Chock. — A piece of wood or other material placed at the side of a cask or 
puckage to prevent it rolling about or moving sideways. 

Clcading. — A covering or lining of planks or boards to prevent radiation of 
heat, as on an engine-room bulkhead. 

Coaming*. — The sides of the hatches or other openings in n deck, standing 
vertically, to prevent water entering the hold from the dock. 

Cubic capacity. — Each vessel has two cubic capacities: Grain cubic capacity, 
and bale cubic capacity. 

Grain cubic capacity is the maximum space available for cargo measured in 
cubic feet, the measurements being taken to the inside of the shell plating of 
the ship or to the outside of the frames and to the top of the beams or under 
side of deck plating. In other words. If a bulk enrgo such ns grain were 
loaded, it would flow in between the frames and beams and occupy the maximum 
space available, or the vessel's grain cubic capacity. 

Bale cubic capacity is the space available for cargo measured in cubic feet 
to the inside of the cargo battens, on the frames, and to the under side of the 
beams. In a general cargo of mixed commodities the bale cubic applies. The 
stowage of the mixed cargo comes in contuct with the cargo battens and ns a 
general rule does not extend to the skin of the ship. From figures taken from 
an actual cargo vessel the grain cubic amounts to 428,000 cubic feet and the bnle 
cubic amounts to 302,000 cubic feet. 

Deadweight tonnage.— See Tonnage. 

0emi;o7in.— A large bottle up to. say. 5 gallons, covered with bnsketwork. 

Dholl.— A small roll or bundle of skeins rolled together, used In connection 
with some fibers, such as coir. 
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Displacement tonnage. — Sec Tonnage. 

Draught. — The depth in the water to which a vessel is immersed. 

Dunnage. — Loose wood or other material placed under and around the cargo 
to prevent damage, wedge it in place, and to raise it above the ceiling or deck 
to provide a free passage for any water which may get into the hold to run 
into the bilges. 

I' ven keel. — The situation of a vessel when it is so trimmed that it floats evenly 
in the water, neither end being immersed more than the other. 

Firkin. — A small wooden cask used for butter, etc. Also a measure of capacity. 
Flooring off. — Laying the first tier of cargo in the bottom of a vessel's hold. 
Freeboard. — The distance from the upper (or freeboard) deck to the center 
of the disk which is marked on the vessel’s sides and which indicates the 
position of the load waterline in summer. 

Full and down. — A ship is said to be "full and down" when its cargo spaces 
are full and it is down to its marks. With an extremely light cargo, the vessel 
would be full, but not down to its marks. With a heavy cargo such as ore, 
it will be down to its marks, but its total cargo space will not be filled. 

Gross tonnage. — See Tonnage. 

Ground tier.— The bottom tier of cargo in a vessel's hold. 

Hatch or hatchway. — An opening in the deck to allow cargo to be taken 
up and down to the holds. The coverings over these openings are called 
hatch covers, and are made of wood or metal. In refrigerated holds under 
the ordinary hatch covers an insulated hatch is fitted, called a "plug hatch." 
A "blind hatch" is a hatch opening iu a ' tween- deck over which extends the 
unbroken expanse of the deck above. 

Immersion scale.— A scale showing the number of tons required to immerse 
or put down the ship at all its various draughts. Necessarily each ship has Its 

*.fctti*xon.— The throwing overboard of cargo to lighten the ship in case of peril. 
Fist. — The inclination of a vessel to one side. 

Longer.— A longer is an athwartship row or line of barrels or casks. 

Lugs. The bunebed-up corners of a bag. Also a box used for the carriage 

“ >f Marks* (freeboard).— The term used to designate the waterline to which a 

vessel may be loaded. ........ 

.Vesting. — Fitting one article of cargo inside the other to economize space. 

Net tonnage. — See Tonnage. ..... .. 

Parcels— A term used In relation to cargo to indicate a small quantity. 
Pilferage. — When cargo is broached and |>art of the contents stolen it is called 
pilferage or pillage. 

Pocket—. A Tmnf^bagl' usually about half the size of an ordinary bag. eon- 
taining such articles ns hops, myrabolans. etc., often shipped from Lastern ports 
at reduced freight and used for broken stowage. „ 

Q ttoin.— A wooden wedge used in the stowage of casks to secure them against 

movement. 

Relie'vlUt"^^ .-Co'ses’u'mf other containers stowed In the >>?ttom of 
hold are protected a* much as possible by placing dunnage every few feet of 
depth to take up or equalise the strain Imposed by the cargo above. These are 

SO r 0 wT-A l ^ckagi e |!. n ^h r ' L i.lces. rice. etc., are shipped from Indian and 

Ea ^' '-^hc^narrowing of the after part of a vessels hold os it approaches 

covered with hides, or 

W Sfcim-ThS‘wo h rd used iu relation to a vessel means the inside of the outer 


shell plntiDg. 

Small stowage.— A term 


used to define small packages or items of cargo that 

Ca Sw-A vessel is stTff when Rs^n^f gravity is low. making it careen with 

1,1 Stifftminp- Ballast or heavy cargo used to adjust the ship's center of 

- r ?^-This ri word 0 mea n nf , weigh.. and is usually applied to the weight of a 
container when empty- 
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Tare and tret.— Allowance in:i<Io for the weight of a container and wastage. 

Tender.— A ship is tender when Its center of gravity is high, making if 
careen easily. 

Tonnage. — The different types of tonnage are defined Wow: 

Cargo dcndicciglit tonnage.—' The number of tons (2.210 pounds per ton) 
which remain after deducting fuel, water, stores, dunnage, and such other 
Items necessary for use on a voyage, from the deadweight tonnage of the 

Deadweight tonnage. — The carrying capacity of a ship in tons of 2210 
pounds. The difference between the displacement light and the displace- 
ment loaded. . . , , „ 

Displacement tonnage, light.— The weight of the ship excluding cargo, 
passengers, fuel, water, stores, dunnage, and such other Items which are 
necessary for use on a voyage. 

Displacement tonnage . loaded.— Tin- weight of the ship Including cargo, 
passengers, fuel, water, stores, dunnage, and such other Items necessary 
for use on a voyage, which brings the vessel down to Its maximum draft. It 
may also he defined as the total quantity of water displaced by the vessel 
when in the above condition. 

Gross tonnage. — The entire internal cubic capacity of the holds and erec- 
tions on and/or uhove the upjier deck to the hull of the ship expressed in 
tons of 100 cubic feet, except certain spaces which are exempted such ns: 
Peak and other tanks for water ballast: open forecastle, bridge, and poop; 
excess of hatchways: certain light and air spaces; domes and skylights; 
condenser; anchor gear; steering gear; wheel house; galley; cabins for 
passengers (when on decks not to the hull); and other Items. 

Net tonnage.— The tonnage of n ship remaining after certain deductions 
have been made from the gross tonnage expressed In tons of 100 cubic foot. 
Among the deductions are: Crew spaces; master's cabin; navigation 
spaces; donkey engine and boiler; shaft trunks; allowance for propelling 
power; and other items. 

Power tonnage. — This is used to classify the ship for the purpose of 
establishing the rates of pay of the ship's officers and Is calculated by 
adding together the gross tonnage and the Indicated horseimwer of the 
ship. The result Is power tonnage. 

Register tonnage. — Register tonnage Is applicable to both gross and 
net — In other words. It can In* expressed as gross register tonnage or 
net register tonnage. Ilowever. it Is ordinarily used to refer to net 
register tonnnge. Register tonnages are so named because they are the 
tonnages shown on the documents of registration Issued for ench vessel 
In Its home country. 

Undcrdcck tonnage. — Undordcck tonnnge Is n measure of the Internal 
space between the top of the celling or double Inittom in the hold and the 
under surface of the tonnage deck. The unit of measurement Is a ton 
of 100 cubic feet. 

In single- and two-deck vessels the tonnage deck Is the uppermost deck; 
In the case of other vessels the undcrdeck tonnnge Is measured up to the 
second continuous deck. The uppermost complete deck without openings 
such ns would exempt any space from Inclusion in tonnnge Is considered 
the "upper deck" and the volume of space between the "tonnnge'’ and the 
"upper" deck is termed " ’tween-deck tonnage." 

Suez and Panama Canal tonnages.— 1 These nre arrived at along the snme 
lines as nre the gross nnd net tonnnges. Ench is. as a rule, larger than the 
register tonnnge because of the inclusion of space which, under nntlonnl 
measurement rules. Is exempted. 

Topping off.— The stowage of cargo in the top of the hold to fill in the 
uppermost portion of the hold. Bngged cargo is frequently used for this 
purpose. 

Truss. — A bundle, such ns a truss of hay. 

Ullage. The deficiency from the normal capacity of the quant it v contained 
in a cask. 

Undcrdcck tonnage. — See Tonnnge. 

TFiti|7«. The sides of a vessel’s holds. Cargo stowed along the sides of a 
"wlnger S ’’ Sn,d l ° b<? St ° wcd ,n ,he " w,nKS " a outside tier Is known ns a 
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WEIGHTS AND MEASURES USED IN SHIPPING 

GRAIN MEASURES 

UNITED STATES GRAIN MEASURES 


The following measures are used in connection with grain shipped from 
United States ports: 


Item 


Pounds per 
bushel 

Pound) per 
quarter • 

Bushels 
per load 

x c3Qj 

Cubic teet 
per load 

Bushels 
per ton 

Whmt 

1 

110 

480 

s. ooo 

mn 


37.3 

Corn . 

’••••• 

S* 

4V) 

8.570 



40.0 

Rye.. 

Unrlcy; 

United Kingdom.... 

■ I 

56 

4«> 

8, .100 

214 

EJ 

40.0 

>••••• 

48 

400 

H.3il 

179 


46.66 

Continent 


48 

400 

in.OOO 

214 

V . t j 

46 66 

Oats 


32 

« 

10,000 

143 

10,000 

70.0 


» 1.000 quarters equal I load. 


It should be noted that, while the United States bushel, containing 2,150.42 
cubic inches, is the unit commonly used in the United States grain trade, the 
British bushel, which is 3 percent larger, is sometimes used in other trades. 
Thus, a United States bushel of wheat weighs GO pounds, but a British bushel 
weighs approximately 02 pounds. In the United States a quarter of wheal 
(8 bushels) equals 4S0 pounds: but in the Baltic and some other trades in 
which the British bushel is used as a basis, a quarter of wheat equals 406 
pounds. 

BALTIC SEA GRAIN MEASURES 


In the Baltic a unit known ns the "chetvert" is employed, the capacity of 
this measure varying with the grain under consideration. The true equivalent 
of the chet vert in British imperial measure is 5.77." bushels. A subunit of the 
chet vert is the ••pood.” which is equivalent to 3H.113 pounds (average). Tons, 
kilograms, and quarters arc also in use; but freight is usually quoted per ton 
of 62 poods. 

Conversion factors for chetverts and poods follow: 

1 chetvert of wheat— 10 poods: outs=C poods; rye=0 poods: linseed-0 

IK, ?!cmio "q^iarters^of srtenT°(496 pounds a quarter) = 1-373.470 chet rort s »f 10 
IMM „ls or 221 tons 8 hundredweight 2 quarters h pounds, or 224.1181.6.. kilograms. 

1.000 quarters of oats (320 pounds a quarter) =1.476.850 chetverts of 0 poods, 
or 112 tons 17 hundredweight O quarters 16 pounds, or 14 M4D.4.. kilograms. 
l3»0 quarters of rye (48« pounds 



‘of TSSriioliidi to the chetvert >==728.080 quarters, or 
iPWrt* c 0 he,^r=|r k ^uar.er.. or 0. 

— r^-'a. P" ,,n 'ls. or 1»»un UW» >■ 
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1 bushel =8 £nllons=3.037 decaliters. One decaliter = 2.20 callous. 

1 quarter=8 bushels =2.000 hectoliters. One hectoliter=2.75 bushels. 
Load=5 quarters= 14.545 hectoliters. 

Last=10 quurters=29.000 hectoliters. 


FOREIGN MEASURES I SKI) IN CONNECTION WITH GRAIN 


Country 


Argentina 
Bolivia — 

Brazil 

Chile 

China 


Crete 

Denmark. 


E*ypt. 


Orceee. 


Honduras. . . 
Hons Kong. 


Italy. 


Japan. 


Mexico. 

Netherlands India* 

Paraguay 


Straits Settlements 
Turkey 


U. S. S. R.... 

Archangel. 
Odessa. 


Measure 


Arroha 

Fanega 

Quintal 

Arroha 

..do 

Quintal 

Arroha 

(Quintal 

catty’.!!!!!!!!!"!!” 

Picul. 

Oke 

Ceutner 

Tolnde (Tolme) 

Ardeb 

Oke 

Cantor 

Cantor of Alexandria. 

Hernl 

lOOardcbs of wheat . 


Oke. 

Cnntar 

2.12* great Venetian pounds . ... 

£«**• 

Tael 

Catty. 

Picul 

TonnellaU 

Ettolltro 

28* hectoliters wheat 

Koku 

Arroba 

M I::::::::::::::::::;.:::::- 

Arroba 

Fanega 

Picul 

Oke 

A laud 

Kllch 

Pood. 



K<|ulvnli<nt 


2 &M pounds. 

It, Imperial bushels. 

Itn libras - 101 II iMiunds. 

25.36 i-.unds. 

32JA pounds. 

129.34 |-undv 

JS.R pounds. 

101 .« • |munds; 20 quintals -I tonnelnda. 
1.313 ounces— 37. “H grnius. 

1.133 pounds -MM. .M grams. 

133.333 pounds- 60. 433 kilograms. 

2. * pounds. 

110.23 pounds. 

3. W7 bushels 
5.44739 busheb. 

2.7313 pounds. 

luO rolls or 3 0 nkes-M 0|«rf i M >uiids. 

112 okes. 

300 okes. 

62t, quarters. 100 ardebs of beans *051} 

2W2Y-'unds; 701 okes -I ton. 

124.6 pounds -44 okes. 

2.240 iiounds (a etirrant measure). 

It, Imperial bushels. 

'll' 00 ' 


!J$,; 

2.a«« pounds. 

2.75 Imiterlal bushels, 
loo quarters. 

1.322 pounds. 


as 357 ■ KMinds-23 libras. 
1.36 pounds. 


Iiounds. 

I»«» liiqirrial busheb. 

133', pounds- luokatl. 

2.h2i3 pounds. 

1 .131 imiierial gallons. 

0.912 imperial bushel. 

36.113 pounds; Itm poods- 1.6121 tons. 

5.77 Imperial bushels 

70 quarters; looehet verts oats - AS quarters. 
72 quarters; loo rhetverts linseed -M3 
quarters. 


GRAIN WEIGHT EQUIVALENTS 

Block Sea Ports 

1 chctvert of wheat = 10 poods — 360 pounds. 

1 chctvert of rye = 9 poods = 324 pounds. 

1 chctvert of barley = 8 poods=288 pounds. 

I chetvert of oats = 6 poods=216 pounds. 

1 chetvert of coarse bran = 3 poods=I08 pounds 
1 chetvert of fine bran = 4 poods =144 pounds. 

1 chetvert of oily seeds =9 poods = 324 pounds. 

Persion Gulf Ports 

1 ton of wheat = 2,240 pounds. 

1 ton of barley = 1,792 pounds. 
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LUMBER MEASUREMENTS 

Throughout the United Kingdom and Europe lumber cargoes are commonly 
measured by the "Petrograd Standard." Various other "standards" and units 
of measure are also found, and the principal ones, together with their equivalents 
‘n board feet and cubic feet, are given below. 


Standard 

Tieces 

Dimension 

Board 

feet 

Cubic 

feet 

ivtrocrad standard 

Christiania standard .. 

120 

120 

1 V4 Inebes by 1 1 Inches by 12 feet 

1 Si inches by 9 Indies by 11 feet . 

1.960 

1.237** 

16S 
103. 12 

London or Irish standard 

Ouchcc standard 

I>rniiiincn standard . ... 

120 

100 

120 

3 inebes by 9 Inches by 12 feet . ... 

2H inebes by 11 Inches by 12 feet 

2 Si Indies by Inches by 12 feet . 

3,240 

2.750 

1.462H 

2,376 

270 

292 2 
121.9 
198 

1 iron! Iici in standard of sawn deals 


Drontheiiu standard of square timt>er 




2.17,0 

180 

uroninrun standard of round tlnitcr 

W yhur* standard of sawn deals 




1.728 

2.160 

144 

180 

" yi'un; standaril of square limber. .. 
Wyburg standard of round timber 




1.963 

‘• M0 i 

163.5 

130 



1 - - 


1 Petrograd standard deal is 1 piece (3 inches by 11 inches by G feet). 

l**o Petrograd standard deals equal GO Quebec deals. 

Deals, battens, boards, and scantlings pay freight per Petrograd standard 
hundred, which equals approximately 3 ions in weight and stows in about 240/205 
cubic feet. It is also paid at the rate of three loads to a Petrograd standard. 

A board fool (AmniCID) or superficial foot (English) means an area of 1 
square foot of plank 1 inch thick. Thus. 12 board feet or 12 superficial feet 
make l cubic foot of lumber. 


WEIGHTS AND MEASURES USED IN CONNECTION XVII II PAC1HO COAST MIMM31 STOW AO E 


110 cubic feet to 1.000 board feet (good stowage). 

125 cubic feet to 1.000 board feet (ordinary stowage). 

130 cubic feet to 1.000 board feet (poor stowage). 

1.000 board feet equal 83>{, cubic feet. 

Pine. dry. 1.000 board feet weigh 2,300 pounds to 2.800 pounds. 

Lumber.' dry. 1.000 board feet weigh 2.500 pounds to 3.200 pounds. 

Green lumber, 1.000 board feet weigh 3.600 pounds to 4.000 pounds. 

100 board or superficial feet of planking=l square. 

120 deals— A "hundred" deals. 

108 cubic feet (12 feet by 3 feet by 3 feet)=l stack ( »(. a fathom). 

210 cubic feet (0 feet by G feet by G feet)=l fathom. Estimated weight-dry. 

2 n \ tons ; wet. 3 to 3% tons. 

128 cubic feet = ( 8 feet by 4 feet by 4 foot)=l cord. 

50 cubic feet of squared tlmbcr= 1 load. 

40 cubic feet of unhewn timber=l load. 

A standard of timber stows in about 270 cubic feet. 

A standard of hewn timber weighs approximately 4 tons. 

A standard of sawn timber weighs approximately 3% tons. 

A standard of lumber weighs approximately 3 tons. 

000 square feet 1-lncli boards=l load of 50 cubic feet. 

4D0 cquare feet lU-inch boards*=l load of 50 cubic feet. 

300 square feet 2-inch bonrds = l load of 50 cubic feet. 

200 square feet 3-inch dcals=l load of 50 cubic feet. 

150 snuore feet 4-inch deals=l load of 50 cubic feet. 

‘>18 running feet 3 by 11 P lanks=l load of 50 cubic feel. 

Hi running feet 3 by 0 deals=l load of 50 cubic foot. 

? 4 3 running feet 3 by 7 battens=l load of 50 cubic feet. 

terms are in common use but vary 


The following 


in 


different localities. 


zxssisixsxsssr**,- - - 

Piew^of limber of 11 inches (nml up) are known ns ■ planks" <2 Inches thick 
and over). 
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A "board" implies a thickness of less than 2 inches. 

A ‘'scantling" is a piece of timber up to 0 inches wide, and 2 inches thick. 


THE METRIC UNIT OK TIMBER MEASURE 

The metric unit is the "store" which is equal to the cubic meter. 
1 stere = 35.314 cubic feet. 

1 stere = 0.2750 cord. 

I cubic foot = 0.028317 stere. 

1 cord = 3.G24 stores. 

1 metric ton = 0.9842 long ton. 

1 metric tou = 1.1023 short ton. 

1 Petrograd standard contains 4.6723 cubic meters. 


To Calculate Board Measure 


Thickness X width 
(in Inches) 

12 


X length in feet 


board measure feet, or square feet of 
planking 1 inch thick. 


THE BKERKTON LOG SCALE 


Below is given a brief description of the salient features of the Brercton 
log scale, which wns prepared by the Inventor of the scale, Bernard Brercton, 
for Lloyd's Calendar, and is reprinted therefrom. 

The Brercton Log Scale gives the nctunl or solid contents of logs In board 
feet, bnsed on the average middle diameter In inches. 

Method of scaling. — Take the average diameter to the nearest Inch at both 
ends of the log. inside the bark, add both dinmeters together nnd divide their 
product by 2. This gives the mean or average diameter at the middle length 
of the log for all practical purposes. 

Certificate of shipment. — Practically all logs exported from the Pacific Coast 
arc measured and their contents computed according to the Brercton log scale. 
In nearly all cases both buyers and sellers require a certificate issued by the 
Pacific Lumber Inspection Bureau. Inc., giving number of logs, contents, grade, 
marks, and condition. 

Square of mean diameter rule. — When freight Is bnsed on this rule, the 
measurements nnd contents are computed according to the Brercton scale with 
27.32 percent added to the total, which equals the squure of the mean diameter. 

There is a false impression among some shipping men nnd exporters that 
the square of the mean diameter represents n stowage factor for logs, which 
means that logs will stow in a space equal to the square of their mean diameter, 
but this Is a mistake, ns the squnre of the mean diameter equals a stowage 
fuctor of only 106 cubic feet bole space. As the recognized stowage factor for 
sawn lumber shipped from the Pacific Const Is 120 cubic feet bale space. It 
shows how unreasonable it would be to suppose that round logs could be stowed 
In less space than sawn lumber. 

The correct use of the "square of the mean diameter" rule Is for estimating 
the rate of freight on logs that would be equivolent to lumber bnsed on the 
ratio of space occupied. 

For example, take a log 30 feet long nnd 20 inches mean (middle) diameter, 
the square would be 20 by 20 Inches, nnd according to the squnre of the mean 
diameter rule, it would stow under deck in the same space that would be 
occupied by a timber 20 inches square of the same length. But ns the contents 
of the square timber equal 1.000 board feet, nnd the correct actual contents of 
the log only 785 board feet. Brereton scale, it Is necessary to add 27.32 percent 
to the amount given in the Brereton scale to equalize the amount of freight 
rate on logs that would be equivalent to lumber. 


MEASUREMENTS USED IN FRENCH LUMBER TRADE 
(BY BERNARD BRERETON) 

lumber to French importers based on various measurements. 

totTSSSrifta °xr th l b ^ 18 of *** Petr °grad standard (1,980 board 

feet) which is also applied to North European lumber. Square timber Is quoted 

444742 *- ‘ 
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on the basis of English loads equal to 50 cubic feet or 600 board feet. American 
hardwoods, on the other band, are usually sold on the basis of 1,000 board 
feet. Plywood and veneer are sold on the basis of square meters or square 
feet. Imported mining timber, pit props, and similar products are sold on the 
bosis of the English fathom, which is equal to 216 cubic feet, or on the basis 
of cubic meters. Logs are bought and sold on a weight basis, the logs being 
discharged directly on the public scale, placed along ship’s side, and weighed 
by the official weigher. 


JAPANESE LUMBER MEASUREMENTS 


(BY BERNARD BUEUETO.N) 


The standard lumber measurement employed by the Japanese is the "koku," 
which equals 10 cubic feet or 120 board feet. The koku contains 10 cubic 
shaku, and as the cubic shaku is equivalent to 1 cubic foot, the conversion of 
the koku to board feet and board feet to the koku is a very simple operation. 

The shaku is a measure used by the Japanese in the same way that we use 
a foot rule, but instead of being divided into twelfths or inches ns ours Is, 
it is divided into tenths and these are called ’‘sun.’* Thus 10 sun make 1 shaku, 
and 1 shaku equals 0.004 of a foot. 

Japanese Measurements Converted to English and Metric Equivalents 

1 sun=1.19303 inches=30.3 millimeters. 

33 sun =39.37 inches=l meter in length. 

1 shaku =0.994 foot =303 millimeters. 

3.3 shaku =39.37 lnches=l meter in length. 

3.5314 koku=423.708 board feet = l cubic meter. 

Brcrcton Log Scale Converted to Japanese lumber Units 


1.000 board feet. Brereton log scale- 

1.000 board feet. Brereton log scale; 

1.000 board feet. Brereton log scale 

1.000 board feet. Brereton log scale; 


=6.41 shakujlme. 
=8.333 koku. 

=83.333 cubic shaku. 
=2.36 cubic meters. 


Japanese Lumber Units Converted to Brereton Log Scale 

1 shakujime=156 board feet. Brereton loe scale. 

1 koku=120 board feet. Brereton log 
1 cubic shnku=12 board feet. Breretonlof scale. 

1 cubic meter =424 board feet. Brereton log scale. 

Kotk. — T he above conversion factors give the same result when applied to 
lumber as they do to logs. Brereton scale. 


Japanese Measurement Conversion Factors 


JnpA 


koku 


Koku 


1 

2 

3 

4 

5 

6 


9 .. 

10 . 


Cubic 

shaku 


10 

2D 

30 

40 

50 

60 

70 

80 

W 

100 


Poar«l 

feci 


120 

240 

360 

4*0 

600 

720 

MO 

960 

1.080 

1.200 


Cubic 

meters 


0. 28318 
.56638 
.849M 

1.13272 

1.41590 

1. 6990* 
1.98226 
2.26SH 
2 S»»02 
2.83180 



Cubic 

Koku 

meters 


;NM 

3.&3I4 

2 

7.0628 

3 

10 VM2 

4 

14. 1250 

5 

17.6570 

6 

21.1884 

7 

24 7IW 

* 

g 

28 2512 

9 

31. 7826 

10 

35.3140 


Japanese sun 


Inches 


1 ... 

2 ... 

3.. . 

4.. . 
5 .. 

6 .. . 

7.. . 

8 .. . 

9.. . 

10 .. 

11.. 

12 .. 


Sun 


1.67G4 
2.5146 
3.352* 
4. 1910 
5.0292 
5 8674 

6. 7050 

7. M38 


(morel 
9 2202 
10.0584 


Sun 


1. 

2 . 

3. 

4 

5. 

6. 

7. 

8 . 

9 

10 

11 

12 


Inches 



13.123 

14.316 























WEIGHTS AND MEASURES USED IN SHIPPING 


099 


DANUBE LUMBER MEASUREMENTS 

1 wagon load =22 cubic meters = (770-780 cubic feet), with approximate weight. 
10 tons. 

1 rully=12 feet by 6 feet by 3 feet=l fathom (210 cubic feet). Estimated weight, 
3*4 tons. 

1 tult =12 beams of baulks each 18 feet long (210 running feet of tlml*er) with 
a top measurement of 11 Inches. 

MISCTXLANEOU8 MEASURES 

1 Riga last contains 000 superficial feet of sawn deals or squared timber. 
Lathwood— Generally stacked in fathoms of 210 cubic feet (2.302 superficial feet ) 
or otherwise In piles measuring 0 feet by 0 feet by 8 feet =288 cubic feet. 

1 bundle of plaster laths=3G0 running feet. 

Laths.— West Coast South America standard % Inch by l'/j Inches by 4 feet; 
tied in bundles of 100 pieces. 

Australia standard : 

% inch by 1 inch hy 4% Inches 

% Inch by 1*4 Inches by 4V£ Inches >Tied In bundles of 90 pieces 
Vi Inch by lVj Inches by 4 Vj indies J 

VEGETABLE OILS 


Oil 


Amber 

AnlseeU. .. 


Castor 
Coconut... 

a (tnni.’€’<l 
vender.. 
Lemon.... 
Linseed... 


(U. 8. Bureau of Standard*! 


Onllom ptr 
long ton 
3M 

tto 

777 

.... TJO 

2B0 


Oil 


31* 

286 


Olivo 

I'*lm 

I’eanut... 
Pine 

Poppy... 

Kape*e«d.. 

Hrsln 

Turpentine 

Valerian... 


Oatlon i per 
long ton 
2t»3 

..... m 

300 

... 310-318 

200 

... 304 

2*1 

278 

808 


INDIAN TONNAGE SCALES 

While 40 cubic feet to the ton is the generally accepted basis for cargo 
measurement (In American and British trades), there Is a variation to this 
general rule In connection with homeward shipments from India to the United 
Kingdom and elsewhere. These are based on an equivalent of DO cubic feet 
to the ton, which Implies that Imports from India, ns n class, are bulkier than 
i 0 . IuU,Q \ Jhere are independent scales appertaining to Calcutta. Born- 
bnj. Madras, and Karachi, covering the products exported from these regions 
follows" 1 ° n t,€Se SCnl0S by a wr,tcr ln tbc Tlmcs TrQdo Supplement* Is ns 

sco, f s p>ay !>e defined ns setting out the equivalent measurement 
unnn i!1m if *Vi nCl t® 7 , 0,1 I [ ld,nn cxporls Th o ratios have all been agreed 
Us?s i nvito lb ®,, c J?“ b 5 r# of comn,crc e nnd the shipping companies, and the 
Hsts have been added to from time to time as occasion required. 

DOcnldifrLV^Hn exports conform to the standard equivalent of 

™<r “kin^mfi ? ° f 20 bU K ,l ^ cdwc l? bt - Amon K ^ese are tea. Jute, hides 

aud £ n P° k * n Passed hales. But when hides nnd skins are shipped 

^ humlriiiT i » bU, ' d eS ’ iv 8 nssumcd tbat on, J U hundredweight Instead of 
in hSSi °o UPy , ,he , spacc of 50 cub,c foot. Similarly. kni>ok seeds 

knimtfLii? b k cr t!, nn kapok In pressed bales, and so 10 hundredweight of 
kapok seeds are assumed to occupy DO cubic feet. gnt 01 

to d,s l c,oses “““T discrepancies between the ratios of weight 

culled on Te ?S S » C °?i2 dll ! e ?; Tbus c,tronc, * n oil in drums is cnl- 

rataa&ted oJ tho hnif S b, ! ndrcd ' ve gh, 1 \° 50 cub,c foe t; dlvi-dlvl in bags is 


• April 21. 1933. 


700 


MODERN SHIP STOWAGE 


on the basis of n ton consisting of 10 hundredweight, and cocoa in bags on the 
basis of 14 hundredweight, while two or three commodities, notably cellulose 
and coir yarn, are assumed to occupy 50 cubic feet for each 8 hundredweight. 
In the case of coir in bundles, or loose ballots, and coir yarn and fibers in 
bundles or ballots, only 0 hundredweight occupy the space of 50 cubic feet. 
The ton of cinnamon in cylindrical bales is assumed to be 1,200 pounds, instead 
of 2.240 pounds. A •‘ton’* of cinnamon chips, and barks and chips of cinchona 
in bags, consists of 800 pounds for freight calculations. 

“The various Eastern scales are recognized throughout the trade; the freight 
on all shipments will be calculated according to them or on a deadweight basis. 
Some grains and ore are carried os deadweight, and the freight calculation In 
the case of a deadweight will be a rather simpler mntter than the calculation 
of the freight on two or three commodities with which the ratios between 
measurement and weight have to be taken Into account. Should the commodi- 
ties be transshipped in this country to coasting or short-distance vessels, then 
the ordinary standard equivalent of 40 cubic feet to 20 hundredweight will 
apply, and the freight rate on cargo brought from the East on different scale 
terms will have to be adjusted." 


Indian Tonnage Scale 


Article 

Calcutta 

Bombay 

Madras 

Karachi 

Alum 

Arm»n«l 


In bags. Ut eat. ... 
In caw «o cu. ft ... 

20 cwt. 

In cases. SOcu. ft.... 

In haps. 16 cwt. 

Do. 

In coses, 40 cu. ft. 

In baps. 15 cwt. 

In hups. 40 cu. ft. 

In Haps. 13 cwt. 

In straipht. square 
lot*. 40 CU. ft. 
Otherwise. 16 cwt. 
Meal and dust, 

Asafctida 

Harley 

Beeswax 

a* cwt 

. do 

do 

In haps. IS ca t .. .] 
Incases. 40 ru. ft ... 

In 1 1 pu l 

In bats. 20 cwt 

In cases. SOcu. ft.... 

70 cwt 

Ik pel 

Hctelnuts 

I» lack wood 

.....do 

in id i • 

In straipht. square 
lots. 40 cu. ft. 
Otherwise. 16 cwt .. 
Meal and dust. 20 

cwt. 

Crushed in baps as 

Oft pn l 

Ilnnrmcal, etc ... 

Hone* 

20 cwt. 

Crushed. 20 cat 

C" 1 «••••••••••••• 

llone sinews. In 

cwt. 

boose, 8 cwt, 

Borax (i>r t incall. 

tl mil 

or SO cu. ft. Cat 
ship's option). 

20 c«t 

l»er the Chamber 
standard. 

In cases. 40 cu. ft. .... 

bales. 80 cu. ft. 

In baps. 20 cwt 

In cases. 40 cu. ft. 

II cut 

In bars. IA cwt . . 

In baps, pressed. 10 

Incases. 80 cu. ft... 

In blips, l« cwt. 

In haps, pressed. 10 

n mil 


cat. 

In baps, impressed, 

0 cwt. 

In cases. 40 cu. ft .. 


Vn pressed. In baps 


In discs SO oil ft 

In cases. SOcu. ft.... 

0 cwt. 

In cases. 40 cu. ft. 

Camphor . .... 
Canes or rat inns 
(<WT nlxi Hal- 
Inns). 

Cardamoms 

Hat tans for dun- 
nape. 20 cwt. or 
SOcu. ft. (ship* 
option). 

In mhhins. ft cat 

In bou-s. SO cu. ft 
In boxes. 12cwf... 

In bundles. 13 cat.. 

In bundles. 40cu. ft 

In cases SOcu. ft... 
In haps, 10 cat .... 

In bundles. 13 cwt. 

In bundles. 40 cu. ft. 


Cassia. Iipnea. fistu- 
la and bud*. 40 
CU. ft. 

Dold Cawnpore de- 

In bats. 12 cat ... 

Incases. SOcu. ft... 

20 cat 

Cassia. Iipnea. fistu- 
la and buds. 40 

Cassia j 

15 ca t . 

CU. ft. 

11 cat. 

Castor seed 

Drv. in bags or 
bundles. 8 cat. 

script Ion and mix- 
ture contalnlnp 
more than 2 per- 
cent of such, in 
cal. Other sorts 
not contalnlnp 
more than 2 por- 
cent of Hold 
Cawnpore de- 
scription. 12 cwt. 

Id baes. 12 cwt 


Cl) ilics 

In cases. 4 cu. ft ... 

In robbing 14 ca t. 

In haps. 11 cwt ...... 

In cases. 40 on. ft. 

Chlnarooi 

In bundles. SO cu. 
ft. 


In w cu. ii. 

In bales. SOcu. ft... , 


Chircttn 

40 cu. ft 

50 cu. ft. | 

40 cu. ft. 

In cases. 40 cu. ft. 

Clears 

Cinnamon 

In bags. 8 cwt ... 

In cases. 40 cu. ft — 

- ...do...... - - 

Tea bairi AT (fTlf iK S 



In baps. 8 cwt ... 

In cases. .*0 cu. ft.... 

In baps or frazils. M 

Cocculus Indicus. 

In cases. 50 cu. It.. 

cwt. 

In baps. 13 cwt 

In baps. 10 ca t j 


cwt. 

In baps. 13 cwt. 

In baps. 10 cwt. 

II cwt. 

Cocoa 

Coconut oil (sec 
also Oil). 



II cwt 
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Indian Tonnage Scale — Continued 


Article 

Calcutta 

Bombay 

Madras 

Karachi 

Codec 

In bags. IS cwt.... 

In cum-s. 40 cu. ft . 

In bars, lhcwt 

In rav-s. in cu. ft. 

Coir 

In d bolls, 10 cwt .. 

In bags or (nulls, 14 
cwt. 

In bales. 40 cu. ft ... 

In cases. 17 ca t 

Yarn and fiber. In 

In bags or fm/ils, 12 
cat. 

In bales. 40 cu. ft. 

Copra 

12 cwl 

In rabbins. R cwt ... 

bales, 5» cu. ft. 

In bags. 12 cat ... 

In rabbins. R cat. 

Coral . . 


Cut copra in bug*. 
10 cwt. 

Bough fnot S[»ccl- 


( ut. in hag*. II ra t. 

Rough (not speci- 

Coriander seed... 
Cotton 

12 cwt 

aocu.ft 

men) in bags. 16 
cwt. 

In bales, 40 cu. ft ... 

20 cwt 

In hales, 50 cu. ft.... 

men), In bags, 16 
cwt. 

In bales, 40 cu. ft. 

Cottonseed 

Cowries . . 

14 cwt. 

20 cwt... 

13 cwt 

In cases. 40 cu. ft,... 

»lcwt 

do 

13 cwt. 

In cases. 40 cu. ft. 



In bags, 16 cwt .. 


In bars, 16 ca t. 

Cubebs 


10 cwt 


10 cat. 

Cumminsccd 

Hewt 

Incases. 40 cil. ft 

In bags, II cwt. ..... 


In eases, 40 cu. ft. 

Cutch 

In bars, IR cwt. 

And rambler (Terra 
Japtoaita) in bars 
or baskets, un- 
screwed. 13 cwt. 
Wet, 16 cwt .. 

In bars. 17 cwt 

And rambler (Terra 

Dates. . . 

In eases, SO cu. 
ft., not eseecsl- 
Inc 20 cwt. gross. 
Wet, 20 cwt.. 


lapx-nica) In bags or 
baskets, unscrew- 
ed. 13 cwt. 

Wet. 16 cwt. 


Dry, 16 cwt 

ew\ Art .f 

Dry. 13 cwt 

Priuhwtl In Kao# IT 

'll A , r ( 

Dry. 13 cwt. 

Crushed or split, In 
bags, 17 cat. 

Square and straight, 
40 cu. ft. 

Otherwise. 16 cwt. 

L/niu 

Ebony 

20 C* l. ..... 

tru^DM, in I# 

cwl. 

Square and straight. 
40 cu. ft. 

Otherwise. 16 cwt... 

® Cwl 






l.oose, 16 cwt. . 


l.o<>sc. 16 cwt. 

10 cwt. 

Fennel seed 


10 cwt... 


Fenugreek 


17 cwt 

20 cwt 

17 cwt. 

(methie seed). 
Fibers, all sorts.. 

Flour. . . 

SO cu ft 


Palmyra fiber. In 
bales.50cu.fi. 

In ballots or bun- 
dles. 10 cwt. 


In bae? 18 cwt 

IR cwt. 

Middlings or sharps, 
In bags, 12 cwt. 

In bags. 13 ca*t. 



Middlings or sharps. 


Oaib 


In bags. 12 cwt. 

In bags, 13 cwt 


Ginger 

I6cwt... 

In cases. 40 cu. ft ... 
Dry In cases. 40 cu. 
ft. 

Drv In bags. lOewt.. 
In bags. 17 cwt...... 

In bag*. 12 cwt 

In cases. 40 cu. ft. 

Dry In eases, 40 cu. 
fl. 

Dry In bags. 10 cwt. 
17 cwt. 

Oram 

20 cwt 

Incases, SO cu. ft.... 
20 cwt 

Oroundnuts 


Shelled, 14 cwt....,. 


Shelled. 13 cwt. 
Unshellcd, 6 cwt. 

Of all kinds. In eases, 
40 cu. ft. 

Ollbanum In bags. 13 
cwt. 

Quins 

In cases. SO cu. ft.. 

Gunnies, SO cu. ft.. 

Unshelled. 6 cwt. ... 

Of all kinds. In eases. 
40 cu. ft. 

Gum olibonum. In 
bags. I3cwt. Gum 
f Persian) In dou- 
ble bags and gum 
arable In double 
bags. 17 cwt. 

Kernels and unshell- 

cd. 20 cwt. 

In eases, 50 cu. ft ... 

In bags, 20 cwt 

In balos, 50 cu. ft.... 

do 

Ounny bags and 

gunny cloth. 

Hemp 

or 20 cwt. gross 
(at ship’s op- 
tion). 

In bales, 50 cu. ft.. 

In screwed bales, 40 
cu. ft. 

Loose or in bundles. 

■ n e ApAWail Kalaa 3 A 



id scrcwou naioj, 40 

cu. ft. 

Loose or In bundles, 
6 cwt. 

1 tt 1 avaiviui Knlnr 

Hides and skins.. 

do 

5 cwt. 

Hides and skins In 
screwed bales. 40 

cu. ft. 

Hides and skins 

17 I.Im VI ni fl 

— — — — — — — — — . 


tanned and dry. 

in screw chi 0 ales, 
hides and skins, 40 
cu. ft. 

Hides and skins loose 



loose and In small 
bundles. 40 cu. ft. 


and In small bun- 
dles, 40 cu. ft. 

Moors, horns, etc. 

Hoofs, cow and 
buffalo, horns 
and horn tips: 

„ Loose. 20 cwt. 

Same, in bags or 
bundles, SO cu. 
ft. 

Horns, deer, in 
bagsor bundles, 
SO cu. ft. 

Horns, buffalo and 
cow, loose, 13 cwt. 

Horns, deer, loose, 

6 cwt. 

Horn tips of any 

Hoofs, borns, shar- 
ings and tips. 20 
cwt. 

Horns, cow, buffalo 
and deer, 20 cwt. 

Horns, buffalo and 
cow, loose. 13 cwt. 

Horns, door, loose, 6 
cwt. 

Horn tips of any 
kind, and hoofs. 13 
cwt. 

Buffalo borns in bun- 
dles, 6 cwt. 


kind. 13 cwt. 
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Indian Tonnage Scale — Continued 


Article 

Calcutta 

Bomt>ay 

Madras 

Karachi 

India rubber 

Rubber in eases. 


Incases. 50 cu. ft.... 

Scrap in bags. 20 
cwt. 

50 cu. ft 


Indigo. 

Jowaree 

£0 cu. (t. 

50 cu. ft 

Incases. 40 cu. ft.... 
In bags. 18 cwt... 

In cases. 40 cu. ft. 

Jute 

Ka|>ok 

50 cu. ft 

.....do 


50 cu. ft 

In bags. 18 cwt. 

iMi|N)k ypu 

Lac 

J i CU l .. . . ........ 

Button, seed, stick 
and shellac, in 
baps. 16 cat. 
Button, seed, stick 

Lac dye in shells or 
cases. 40 cu. ft. 

Cake lac in bags, 16 
cwt. 

Lac dye. 50 cu. ft.... 

Seed lac in cases, 50 
cu. ft. 

Seed lac in bags. 16 
cwt. 

Shellac in cases, 50 

Lac (seed in bags, 13 
cwt.). 


and shellac, in 
coses. 50 cu. ft. 

Kiri lac or lac ref- 




use. in bags. 20 
cwt. 

Lae dye. in eases. 


cu. ft. 

Shellac In bags. 16 


Lane (vetch) 

50 cu. ft. 

In bags. 18 cwt 

cwt. 

Stick lac in cases. 50 
cu. ft. 

Stick lac in bags, 16 
cwt. 

In bogs, 18 cwt. 

T /nt tier 

In eases or bales. 
50 CU. ft. 

20 cwt 

do 

Crushed in bags. 17 
cwt. 

In bales. 50 cu. ft.... 

Crushed in bags. 17 
cwt. 

Lentils 

Linseed 

Moco 

In bogs. 16 cwt 

Incases. 40cu.ft.... 

20 cwl 

In cases. 60 cu. ft.... 

20 cwt. 

In bogs. 16 cwt. 

In cases. 40 cu. ft. 

Malie 

Molasses 

Mother-of-pearl . . 

Mowra 

20 cwt 

20 cwt. gross 

In bags or cases. 

20 cwt. gross. 
Seel. 20 cwt 

In bags. 16 cwt 

In cases. 40 cu. ft.... 

In bags. 16 cwt. 

Flowers. IS cwt..... 

Or madder root In 
cases or bales. 40 
cu. ft. 

Or madder root in 
bundles or bags. 8 
cwt. 

In bags. 10 cwt 

16 cwt 

20 cwt 

In bags. 20 cwt...... 

In chests. 20 cwt.... 

20 cwt 

In bags. 17 cwt. 

Incases, 40cu.ft. 

In bags, 16 cwt. 
Flowers. 18 cwt. 

Or madder root in 
cases or bales, 40 
cu. ft. 

Or madder root In 

Munjcct (dye)... 

Dye. in cases. 50 
cu. ft. 

M CU. It.... ......... 

Masur (dhal).... 


20 cwt 

bundles or bogs, 8 
cwt. 

In bags, 20 cwt. 

16 cwt. 

Mustard seed.... 
Myraboluns 

*U CVTl«.. aa 

Whole or crushed. 
20 cwt. 

In bags. 14 cwt 

Crushed in bags. II 
cwt. 

Powder. 15 cwt 

do 

do 

In bags, 13 cwt. 

14 cwt. 

Nicerseed 

Nutmegs 

Hfitv t'lirnlrn 

20 cwt 

In coses. 50 cu. ft.. 
Seed, 16 cwt 

14 cwt 

Incases. 40 cu. ft.... 
do 

In cases. 50 cu. ft ... 
20 cwt 

In cases, 40 cu. ft. 

Do. 

In bags. 13 cwt. 

Of any kind Incases, 
40 cu. ft. 

IN IJX \ OIIJ iCu ...... 

16 cwt 

In bags. 13 cwt 

20 cwt 

Oats 

Oil 

Incases. 50cu.lt.. 

Of any kind, in 

In cases. 20 cwt., or 

(a aii ft fnf thiii't 


T n Ar flptIFTW 

casks. 40 cu. ft. 

50 CU. II. lot xniji 3 

option). 

In casks. 20 cwt. 
Essential, ad va- 
lorem. 

Poonac. 20 cwt 

AUaAAft AA b A 

in CS5KSOI uruuu, 

50 cu. ft. 

20 cwt 

Oikake powder. 16 

Oilcnko In cakes or 
lumps (In bags), 

16 cwt. 

Ollsecu cake 


cwt. 

AilrulA mnrhln* 




vJIIC&kc. Dianuiiv 
pressed, flat. 
c*pt coconut. 17 
cwt. 

Ailaaka rnronilf 





OllCAKC, COCODUV 

15 cwt. 

Ailmb’A in 





OliniKc in 

(machine pressed). 
12 cwt. 

Oileake of all kinds 
(hand or bullock 
pressed). 12 cwt. 

In bags. 13 cwt 

17 cwt 

In bags. 13 cwt 

12 cwt 



Poddy 

Peas 

PepP®* 

Pimento 

16 cwt 

20 cwt 

Long. 12 cwt. 

Black. 14 cwt 

In bags. 20 cwt 

20 cwt 

In bags. 16 cwt 

In bags. 13 cwt. 

White. 18 cwt. 

In bags. 13 cwt. 

12 cwt. 
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Indian Tonnage Scale — Continued 


Article 

Calcutta 

Bombay 

Madras 

Karachi 

Plumbago 

“ 1 

In bags. If. cw t ] 

1 1 

In bags, 16 cwt. 

Pollards 

Poonac (see also 
Oilseed cake). 

20 cwt... 

In bags. 10 cwt 

In bags (IH cwt.) 

20 cwt 

In double bags, (114 




13 cwt. 

In double bags (1 14 

- 

cwt.). 13 cwt. 

In single bags (114 


....do. 

cwt.). 13 cwt. 

In single bags (lit 


cwt.). H cwt. 

In double bags (114 



cwt.). It cwt. 

In double liars (1*. 


cwt.). 14 cwt. 

In tags (114 cwt.), 

ft t\ i 1 

....do. 

cwt.). It cwt. 

16 cwt 

20 cwt 

14 cwt. 

Itaiesccd. sitn. Jam- 

Rattans 

For dunnage. 20 

In liundlr*. 13 cwt. 

....do 

ba, mid other 
kinds. 16 cwt. 

In bundles, 13 cwt. 

Redwood (dye).. 

Rice 

Sitllliiw’pr 

cwt. nr Zot'ii. It. 
(at ship's op- 
tion). 

For dunnage, 20 

13 cwt 

For dunnage, 20 cwt . 

13 cwt. 

cwt. or SOcu. It. 
(at ship's o|» 
lion). 

30 cwt 

i(| rn (t 

In hogs. 19 cwt 

III cases. tO cu. fl 

In lugs. 30 cwt.. 

2 U cwt , 

In bags. 19 cwt. 

Ill cases. 40 cil. ft. 

Uiiiuvn VI ••••• • • • • 

Saco. . . 


In bags. » cwt ..... 
Incases, tocti. ft ... 

In rases, focu. ft.... 

In bogs, 8 cwt. M 

In cases, 40 cu. ft. 



In bags, 20 cw t 


Salt 

20 cwt .. 

28 Indian nids. of 

211 rat 

2* Indian mds. of 

Sandalwood 


If. 

9 cw t 


82W lb. 

II cwt. 

Senna 

in bales, SO cu. It ’ 

In bags. 5 cwt 

In tales, to cu. ft 

In tales. Mcufi 

In lings. 5 cwt. 

In bales. 40 cu. ft. 
Hough In bags, 16 
cwt. 

In balos. 8 cwt. 

Shells 

Silk 

Itnw in bales. 10 
cwt. 

In cnscs or balos, 
SO ell. ft. 

In casks. 20 cwt. 

Hough In tags. 16 

cwt. 

In talcs, 8 cwt 

In tags. 30 cwt ..... 

Haw In talcs, moil. 

Skins (see also 

In rases. lOcu. It.... 

fl. 

I'lw* good* and 
waste. .*<1 cu. ft. 
Tanned nud dry. Ul 

In cases. 40 cu. It. 

Tanned skins In 

Hides). 

grow. 

In bales. SOcu. ft.. 


| cu. ft. 

Wet soiled anil | dril- 

pressed boles. 40 
cu. ft. 

Soap 

In bags. IS cwt.... 

In rases to cu. ft .... 

In double bnc«, 19 

led In casks, 30 cu. 
ft. 

Country, in cases. 

Iii ra*c<, 40 cu. ft. 

In bags, 19 cw t. 

Sugar. . . 

20 cw| 

SOcu.fl. 

Including larger v. In 

Talc 

In rases. 20 cwt. 

cwt. 

16 CWt .. 

l*ac». 20 cwt. 

Mira talc und split- ; 
ting*, in WM, M 

cu. It. 

IG cwt. 

Tallow 

gross. 

In cases or casks. 

tOcu. ft 

40 cu. ft. 

13 cwt. 

Tamarind .. 

20 cwt. grass. 

• . do... 

IS cwt 

In rases and casks. 

Tea 

TILwri op ein. 

SOcu. ft 

on nn i 

• ae a»a*i(ii.iii«i«.»t 

lnrhcsts.t 0 cu.fi . 

V A on t 

or bundles, 20 cwt. 
50 cu. ft 

In chests. 40 cu. ft. 

15 cwt. 

Square planks and 

i iiMTu or pin- 

I®. 

i\J cw 1. 

M ewi 

Square planks and 

W CW l a • • . 

Timber 

so cu. ft 

|ioon. tOcu. ft. 

20 cwt. or 50 cu. ft. 

|»oon, 40 cu. ft. 

Tobacco 

Turmeric 

In bales or rases. 
SOcu. ft. 

16 cwt 

In talcs, to cu. ft .. 

In bags. II cwt 

(at ship's option). 
In bales. SO cu. ft .. 

In bogs. 16 cwt 

In bales, 40cu.ft. 

In bags. 11 cw t. 

« heat 

20 cwt 

I8CWI 

18 cwt. 


BLACK SEA SCALE UNITS FOR FREIGHT 

A recognized freight scale Is published in connection with the export trade 
from the Black Sea. in which the long ton has varying weight equivalents. 
Freight is paid on the basis of the particular "ton" employed. The following 
table gives the equivalent weights for the various tons. 
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Commodity 

English 

pounds 

Kilograms 

Commodity 

English 

pounds 

Kilograms 

Wheat 

Maize 

HI 


R a priced 

Dodder 

2.170 

a 

983 

Poos 


1,016 

ijouocr ............... 

Cameline 

inn 

951 

beans. 

Millet seed 

Barley... 

Milliard ovd 

j *0* 

929 

Oil 

Rye 

Dari 

ail 

1.006 

«*IU»VOiU Vj ............ 

Sesame 

Hemn seed 

Canary seed 

T inroA.I 

Oats ... 

i t aw 
1,600 

olo 

725 

Linked 


9&3 

Poppy seed 

1,400 

634 


BEER, WINE. AND SPIRIT MEASURES 


ENGLISH AI.E AND BEER MEASURE 


W.NE MEASURE 


2 pints=l quart (or pot). 
4 i|iiarts=l gallon. 

1) ga lions =1 llrkin. 

18 gallons 3 * 1 kilderkin. 

30 gallons* 3 1 barrel. 

54 gallons— 1 hogshead. 

72 gallons=l puncheon. 
108 gallons- 1 Lutt. 


4 gills— 1 pint. 

2 pints— 1 quart. 

4 quarts— 1 gallon. 

10 gallons— 1 anker (brandy). 
18 gallons— 1 runlet. 

42 gallons— 1 tierce. 

03 gallons— 1 hogshead. 

126 gallons— 1 pipe or butt. 

252 gallons— 1 tun. 


Note. — T he gallons mentioned In the above measure arc the old Winchester wine gallons, 
one of which equals 0.8331 imperial gallon. 

A pipe of wine is a varying quantity according to the kind of wine which It contains. 

It should he noted that a cask is not a legal measure, but merely a vessel to contain 
liquid. The firkin, kilderkin, and others, are, strictly speaking, the names given to casks of 
su (Helen t size to contain the reputed quantity. 


DEFINITION OF WINE AND SPIRIT CASKS 


(British Colonial Wine and Rum Excepted) 

Gallons 


Half quarter cask 

Quarter cask 

Third cask 

Hogshead 

Pipe, butt, or puncheon 

Large casks 

Unsi/able 


10 and under 20 
20 and under 33 
33 and under 43 
43 and under 06 
66 and under 126 
126 and under 100 

160 and upward 


WINE AND SPIRIT CASK STANDARDS 


Pipe of vidona. 
Butt of sherry. 


Hogshead of Geneva 


Hogshead of port 

Hogshead of claret and In 

Tonneau of claret ... 

Barrique of claret (Border 

Quarter of sherry 

Quarter of brandy 

Puncheon of rum (varies). 
Butt of whisky 


Octavo of whisky. 


Gallons 

LUrrs 

- 115 

522. 48 

.. 92 

4iaoo 

.. 93 

422. 54 

.. 117 

531. 37 

.. 100 

454. 4 

.. 108 

490. 68 

.. 120 

545. 20 

.. 60 

272. 60 

.. 72 

327. 13 

.. 30 

136. 30 

. 28 

127. 22 

. 54 

245. 34 

. 57 

258. 97 

- 46 

209. 00 

. 190 

863. 25 

. 49 

225. 00 

. 27 

122. 67 

. 30 

136. 30 

. 93 

422. 54 

_ 108 

490. 68 

. 55 

249. 89 

_ 28 

127. 22 

_ 15 

68. 15 
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COTTON AND COTTONSEED 

Cotton bales are exceedingly variable. United States average 510 to 040 
pounds; Egyptian. 719 pounds; East Indian. 300 pounds; Brazilian, 220 pounds 
The great bulk of United States cotton exported is in "high density" compressed 
(32 pounds to the cubic foot) bales. These measure 24 inches by 58 inches by 
18 inches, and weigh on the average from 510 to 540 pounds. They measure 14.» 
cubic feet when newly compressed, but spring somewhat with handling, so that 
they do not stow as closely when shipped from Northern as from Southern 
ports. 

ALEXANDRIA BALES 

One Alexandria export bale of steam-pressed cotton equals approximately 
730 pounds net. 758 pounds gross. 

One bale of up-country hydraulically pressed cotton equals approximately 8o0 
pounds. 

One ardeb of cottonseed equals 207 pounds. 

Eight ardebs of cottonseed equal approximately 1 metric ton. 

JUTE AND FLAX 

AVntAGE WEIGHTS AND CUBIC C0NTTNT8 OF BALF8 OF JUTE AND FLAX 

Jute is packed in bales of 400 pounds each, and the freight Is payable per ton 
of 5 bales, which must not exceed 52 cubic feet, or, say, 10% cubic feet per bale. 

' Flax Is packed in a great variety of ways, and in bales and packages of dif- 
ferent sizes and weight, but generally in bales of about 4 hundredweight each. 
The freight is always paid per ton of 20 hundredweight, weighing 03 poods, and 
for general purposes the approximate measurements of a ton of flax, as stowed 
on board a vessel, in the Baltic ports, may be taken as 105 cubic feet (Lloyd's 
Calendar). 

PETROLEUM PRODUCTS 

The following table gives representative weights of petroleum products shipped 
in international trade. The flgures given are approximate or representative 
only, used by the United States Bureau of Mines In converting International-trade 
data. They should, therefore, be used only for rough estimating. When API 
(American Petroleum Institute) or specific gravity of product is known, the 
second table given below— "Conversions. Gravities, and Weights For Petroleum 
Products"— should be used. 


Representative Weights of Petroleum Products in International Trade 


Product 

Callous 

per 

pound 

Pounds 

per 

gallon 

Pounds 

per 

barrel 

Barrels 
per short 
ton 

Bamls 
per metric 
ton 

Aviation vntnllni* 

0.171 
.162 
.MS 
. 138 

5. S3 
6.17 

245 

259 

RIO 

7.72 

A AA 

•* * ^n>viiuv 

Motor gasolino 

h ArotAno 

V. 00 
8.60 

AW05CD6, 

OmoU, DIcsol oil, distillate fuel oil 

6. 76 
7.24 

2X4 

304 

7.04 
6. 58 

7.75 
7. 25 

Residual fuel oil 

Lubricating oils 

Mineral oils, n. o. s 

.127 

.133 

.133 

7.8S 

7.51 

7.51 

331 

315 

315 

6.04 

0.35 

6.35 

0.66 

7.00 

7.00 

JlwUOft 

Mineral spirits 

Paralfin wax 

. US 
.lfaO 

7.36 

6.24 

309 

262 

250 

250 

6.47 

7.63 

• la 

7. 14 
8. 40 

Petrolatum 



7. 14 

7. 87 
7.87 
a m 

Oroase 



3*0 

364 

6.71 

5.50 

5.00 

Asphalt and road oil... 



o. ou 
A ( w\ 

Petroleum coko 



400 

6.50 

1 1 



The density of on oil Is expressed in degrees Baum£ at GO* F. 

The specific gravity of a liquid varies rapidly with change of temperature. 
Fuel oils expand with rise of temperature to the extent of nearly 1 percent 
for every 25 degrees above standard temperature of GO* F.. the variation of 
volume being 0.03G5 percent for each degree of variation, increasing in volume 
above and decreasing below GO* F. The specific gravity of heavy oils at any 
temperature equals the specific gravity at GO degrees, plus or minus (according 
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nUod hr * oEmi® ^ mpe , rat,, : e oj? ^ low or nbore ®°) number of degrees, multi- 
I n f or °'Js of A ^L‘ , ‘‘2 rw * s ionium* and under; 0.0004 for oils 

^pfinpd^i Is ' nC " S ' re: 000045 for olls 30 >° ■‘0 degrees : ond 0.0005 for 

Bm° m 6 C er‘ n 7iiy nUmi '° 5pC ° iflc * raTi,T - divldc 145 88 by 135.88 plus 

iS "* U S - ta ™> ° f 42 U - S - «"«•»*• **» 

for'pelnjieum' products £38 £$2? **' ^ ° ,1,er dI " a 

Conversions, Gravities, and Weights for Petroleum Products 

(All measurements at 60 degrees F.J 


Decrees API gravity 


Gallons 

per 

pound 


Pounds 

per 

gallon 


Pounds 

per 

barrel 


Barrels 
per short 
ton 


Barrels 

per 

metric 

ton 


Barrels Cubic 
per long feet per 
ton long ton 



Source -Gravities, galloos per pound, pounds per gallon. National Bureau of Standards: others cnlcu 
ed. 

Petroleum Products — Volume Conversions 



l\ S. gallons , 3S£ I 



1 U.S. gallon .... 
1 imperial gallon. 

1 liter - — 

I U. S. barrel 

1 cubic meter 


owi 

1.0 

.220 

34.99 

220.0 


3. Ml 
4.546 
1.0 
ISO. OS 
1.000 0 


V. S. barrels 

Cubic meters 


0. 003* 

.02S f. 

.0045 

.0063 

.0010 

1.0 

. 159 

6.29 

1.0 
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Number of Gallons Contained In Rectangular Tanks 


Sire In feet 

Depth in feet 

3 feet 

4 feet 

5 feet i 

6 by 3 

336 

448 

5ft) 

6 by 4 

447 

596 

745 

6 by 5 


744 

930 

6 by 6 

672 

896 

1.120 

7 by 4 

522 

696 

670 1 

7 by 5 

658 

872 

1.090 

7 by 6 

754 

1,132 

1.290 

7 by 7 

903 

1.200 

1.505 

8 by 4 

597 

796 

995 

8 by 5 ... 

744 

992 

1.210 

8 by 6 

694 

1.192 

!.*■) 

8 by 7 

1.041 

1.392 

1.740 

8 by 8 

1. 194 

1.592 

1.990 

9 by 5 

610 

1.120 

1.400 

9 by 6 

1.006 

1.444 

1.680 

9 by 7 

1.176 

1.568 

1.9ft) 

9 by 8 

1,341 

1.792 

Z 210 

0 by 9 

1.512 

ZOIC 

Z52U 


Sire in fcci 


10 by 0 

10 by 7 

10 by 8 

10 by 9 

10 by 10 

Ilbjl 

11 by 7 

II by 8 

II by 9 

II by 10 

11 by II 

12 by 8 ... 

12 by 7 .... 

12 by 8. 

12 by 9 

12 by 10 

12 by II 

12 by 12 


Depth In feet 


3 feet 


1.1 10 
1.305 
1,491 
1.677 
1.860 
1,233 
1.437 
1.644 
I.M8 
2.055 
2.259 
1.344 
1.548 
1.788 
2.016 
2.282 
2. 488 
2.888 


4 feel 


1.488 

1.740 
1.918 
2. 236 
Z4KO 
1.644 
1.916 
2.192 
2. 464 

2.740 
3.012 
1. 792 
2.064 
2.3S4 
2.6m* 
2.976 

3.288 

3.584 


6 feet 


1,880 
2.175 
2.485 
2.795 
3. 105 
2.058 
2.390 
2.740 
3.080 

3. 425 
3.765 
2. 240 
2.580 
2.910 
3.300 
3. 72*1 

4. 110 
4.480 


Number of Gallons Contained in Circular Tanks 


Diameter 

When the depth 1*— 


3 feet 

4 feet 

5 feet 

• feet 

7 fret 

6 feet 

9 feel 

10 feet 

4 feet . 

ZM 

3.2 

390 

468 

546 

624 

702 

760 

5 feet 

363 

4M 

605 

726 

647 

V** 

1.089 

1.210 

6 feet 

515 

700 


1.050 

1.2W 

1.400 

1. 546 

1.750 

7 feet 

720 

960 

1.200 

1.440 

1.680 

1.920 

Z 180 

Z ioo 

8 feet 

933 

1,244 

1.188 

1. 666 

Z 177 

*8. 

2.799 

3. no 

« feel 

1.165 

1.480 

1.975 

Z37U 

2.765 

2. 960 

3. 555 

3, 950 

10 feet 

1.460 

1.952 

2.440 

Z 92** 

3.41*. 

3,904 

4. 392 

4.8.80 

11 feet 

1.776 

Z36M 

Z960 

3.552 

4. 144 

4. 736 l 

5.326 

5,928 

12 feet 

2.112 

Z 810 

3.520 

4.224 

4.928 

6.632 ' 

6.336 

7. 040 


Conversion of Tons into Metric Tons. Kilograms. Pounds, and Poods 


Long tons 

Metric tons 1 

Kilogram* 

Pounds 

Poods 


1. 0160170432 
Z 03209408*4 
3. 0481 411 296 
4.8841681728 
5. 05021521ft) 

1.016 0470432 
Z 032 .0940864 
3.o»x mi ;-r. 
4.0**4. 1 881728 
5.050. 2352160 
6.096 2822592 
7.112 3293024 

6 128.3763466 

2.240 

4.480 

6.720 

8.9ft) 

82.0776 
124.0550 
186. 0525 
248. 1100 
310. 1375 
3rz 1650 
434. 1925 
496 2200 





11 .’200 


6.08623225*2 
7. 1123293024 

13. 440 

I5.6S« 

17.920 



8 1283763456 
9. I4442338SS 


9. 144. 4233558 

20. ICO 

6W. 2475 




Metric toos 

Lone tons 

Kilograms 

Pounds 

rood* 



1 non 

°. 204, 6223 

61 047865 



4. 409. 2446 

19? 


Z 9526192 

x nnn 

6 613 MVfol 

• »*. Vro4 Ov 

Iftl IAViO^ 


3. 936S256 

4 9210320 

«*• V5*V 

4.0(0 

u i vio. wy 

ft ftlft 4&r> 

IM- IWWO 
911 Hiiirw> 


5 000 

11 (TO UK 

ivnw 

TA\ ^lOT>C 


5 9052381 

ft onn 

n w tvih 

og^ifwv 


& 8894448 

8», WV 

7 000 

IO, 6*1, 4 sXK> 

15 432 Wil 

mk +*Si 1W 

ift? 


7 873651° 

ft (¥¥1 

17 QTftl 

“*< • *»N> V A) 

iWV TCOOOA 


ft ftS?ft^?ft 

o* vw 

O fW) 

A • • Wi 09 

10 ftil fjViT 

ff |Q 


O. <v 1 (Vi V 


I¥ # Ml. vWd 

4*10* CO 
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Conversion of Tons into Metric Tons, Kilograms, Pounds, and Poods— Continued 


POOlIS 

Long tons 

Metric tons 

Pounds 

Kilograms 

1 

0. 016131 88 
. 03234376 
. 04836564 

0. 0163805993 
. 032761 1990 
.0491417985 

1 A 1 iiniii 


•> 

3*iiiiiirirrr.ririiiiiirmirmrrrrrrrrmi 

v». A LlUl 

72 2260288 
108.3390432 
144.4320376 
180. 3650720 
216. 6780364 
*K9 701 WI1Q 

10- S&JofJo 
32 7611990 
49. 1417985 
65. 3223980 
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AMERICAN CARRIAGE OF GOODS BY SEA ACT. 1936 


EFFECTIVE JULY 15. 1930 

De it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled: 

That every bill of lading or similnr document of title which is evidence of 
a contract for the carriage of goods by sen to or from ports of the United States, 
in foreign trade, shall have effect subject to the provisions of this act. 

TITLE I 


^^Tbe term^carrfer" includes the owner or the charterer who enters into 

applies only to contracts of carriage 
| q>| in" or any similar document of title. Insofar as such 
document ^re" a ITS ,o .he S'rrUge of goods by sen. including any bm of lndlng 

every S 

of « firm “sb n-mcansanv vessel used for the carriage of goods by sea. 

(d) J, he 22 "carriage of goods” covers the period from the time when 
the^s areToaded on 8 to the time when they are discharged from the ship. 

RISKS 

„ no tn the provisions of section 6. under every contract of carriage 

of broods byica' Sexier in rein, ion .o .he loading, handling, stowage, ear- 
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riace. custody, care, and discharge of such goods, shall be subject to the responsi- 
bilities and liabilities and entitled to the rights and Immunities hereinafter 
set forth. 

RESPONSIBILITIES AND LIABILITIES 

Sec. 3. (1) The carrier shall be bound, before and at the beginning of the 
voyage, to exercise due diligence to — 

(a) Make the ship seaworthy ; 

(b) Properly man, equip, and supply the ship; 

(c) Make the holds, refrigerating and cooling chambers, and all other pans 

of the ship in which goods are carried, lit and safe for their reception, carriage, 
and preservation. ’ .... , 

(2) The carrier shall properly and carefully load, handle, stow, carry, keep, 
care for, and discharge the goods carried. 

(3) After receiving the goods Into his charge the carrier, or the master 
or agent of the carrier, shall, on demand of the ship|>er. issue to the shipper 
a bill of lading showing among other things — 

(a) The leading marks necessary for identification of the g«*ods as the same 
are furnished in writing by the shipper before the loading of such goods starts, 
provided sucli marks are stamped or otherwise shown clearly upon the goods if 
uncovered, or on the cases or coverings in which such goods are contained, 
In such a manner as should ordinarily remain legible until the end of the 
voyage. 

(b) Either the number of packages or pieces, or the quantity or weight, ns 
the case may be. as furnished In writing by the shipper. 

(c) The apparent order and condition of the goods: 

Provided, That no carrier, master, or agent of the carrier, shall be bound 
to state or show in the bill of lading any marks, number, quantity, or weight 
which he has reasonable ground for sus|>ccthig not accurately to represent the 
goods actually received, or which he has had no reasonable menus of checking. 

(4) Such a bill of Indlng shall be prim a facie evidence of the receipt by the 
carrier of the goods ns therein described in accordance with paragraph (3) 
(a), (b), and (c) of this section: 

Provided, That nothing in this Act shall bo construed as repealing or limiting 
the application of any part of the Act, as amended, entitled "An Act relating 
to bills of lading in Interstate and foreign commerce." approved August 29, 1910 
(U. S. C.. title 49. secs. 81-124), commonly known ns the "Pomerene Hills of 
Lading Act.” 

(5) The shipper shall be deemed to hnve guaranteed to the carrier the accu- 
racy at the time of shipment of the marks, number, qunntity, and weight, ns 
furnished by him; and the shipper shall Indemnify the carrier against all loss, 
damages, and expenses arising or resulting Irom inaccuracies in such particulars. 
The right of the carrier to such indemnity shall in no wuy limit his responsi- 
bility ond liability under the contract of carriage to any person other than the 
shipper. 

(6) Unless notice of loss or domngc and the general nature of such loss or 
damage be given In writing to the carrier or his agent at the port of discharge 
before or at the time of the removal of the goods into the custody of the person 
entitled to delivery thereof under the contract of carriage, such removal shall 
be prima facie evidence of the delivery by the carrier of the goods ns described 
In the bill of lading. 

If the loss or damage is not appnrent, the notice must be given within three 
days of the delivery. 

Said notice of loss or damage may be endorsed upon the receipt for the goods 
given by the person taking delivery thereof. 

The notice in writing need not be given If the state of the goods has at the 
time of their receipt been the subject of Joint survey or Inspection. 

In any event, the carrier and the ship shall be discharged from all liability 
in respect of loss or damage unless suit is brought within one year after delivery 
of the goods or the date when the goods should have been delivered : 

Provided, That If a notice of loss or damage, either apparent or concealed, 
is not given os provided for in this section, that fact shall not affect or prejudice 
the right of the shipper to bring suit within one year after the delivery of the 
goods or the date when the goods should hove been delivered. 

In the case of any actual or apprehended loss or damage the carrier and the 
receiver shall give all reasonable facilities to each other for inspecting and 
tallying the goods. 
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are l ™ ,le ‘ l ,he bil ' " f '■> be issued by the carrier 

%'V^FuSszr ,o ,he s " lpper si,n “- if ,he *««" • -£-s 

jynded -n, nt if the shipper shall have previously taken up anv document of 

'liihi>' l 'd*' lM |»ll K 7". s ‘"‘ *■» surrender the same ns agains? nj i“ue of the 

niav In. noloH .1 ,e . b “J ”, ,,be °P ,ln " n( 'he carrier such document of title 
J"' *' no»««l .It the port of shipment by the carrier, master, or agent with the 

'-i,- 1 , ' a,, i ,cs of ,he s ' ,| n or sh| I» “P°n which the goods have been shipped 

, r m n# J. . th ) es ? f 5 h| I ,,ne 1 " 1 * nnti "hen so noted the same shall for the 
purpose of tins section l»e deemed to constitute a "shipped” bill of lading. 

Any clause, covenant, or agreement in a contract of carriage relieving the 
£ n ™,f r * l,e s *? j P from liability for loss or damage to or in connection with the 
g o arming from negligence, fault, or failure in the duties and obligations 
provided in this section or lessening such liability otherwise than as provided 
in this Act. shall be null and void and of no effect. 

A benefit of insurance in favor of the carrier, or similar clause, shall be 
deemed to be a clause relieving the carrier from liability. 

RIGHTS AND IMMUNITIES 

Sec. 4. (1) Neither the carrier nor the ship shall be liable for loss or damage 
arising or resulting from unseaworthiness unless caused by want of due dili- 
gence on the part of the carrier to make the ship seaworthy, and to secure that 
the ship is properly manned, equipped, and supplied, and to make the holds, 
refrigerating. and cool chambers, and all other parts of the ship in which goods 
are carried fit and safe for their reception, carriage, and preservation In accord- 
ance with the provisions of paragraph (1) of section 3. Whenever loss or 
damage has resulted from unseaworthiness. the burden of proving the exercise 
of due diligence shall be on the -carrier or other |>ersons claiming exemption 
under this section. 

(2) Neither the carrier nor the ship shall be responsible for loss or damage 
arising or resulting from — 

(n) Act. neglect, or default of the master, mariner, pilot, or the servants of 
the carrier in the navigation or in the management of the ship; 

(h) Fire, unless caused by the actual fault or privity of the carrier; 

(c) Perils, dangers, and accidents of the sen or other navigable waters; 

(d) Act of God; 

(e) Act of war; 

(f) Act of public enemies: 

(g) Arrest or restraint of princes, rulers, or people, or seizure under legal 
process : 

<h) Quarantine restrictions; 

(I) Act or omission of the shipper or owner of the goods, his agent, or repre- 
sentative; 

(J) Strikes or lockouts or stoppage or restraint of labor from whatever cause, 
whether partial or general: Prot'idcd. That nothing herein contained shall be 
construed to relieve a carrier from responsibility for the carrier’s own acts; 

(k) Riots and civil commotions: 

(l) Saving or attempting to save life or property at sen: 

(m) Wastage in bulk or weight or any other loss or damage arising from 
inherent defect, quality, or vice of the goods; 

(n) Insufficiency of packing; 

(o) Insufficiency or inadequacy of marks; 

(p) Latent defects not discoverable by due diligence: and 

(q) Any other cause arising without the actual fault and privity of the 
carrier and without the fault or neglect of the agents or servants of the carrier, 
hut the burden of proof shall be on the person claiming the benefit of this 
exception to show that neither the actual fault or privity of the carrier nor the 
fault or neglect of the agents or servants of the carrier contribued to the loss 

shipper shall not be resjmnslble for loss or damage sustained by the 
carrier or the ship arising or resulting from any cause without the net, fault, 
or neglect of the shipper, bis agents, or his servants. 

(4) Anv deviation in saving or attempting to save life or property at sen, 
or anv reasonable deviation shall not be deemed to be an Infringement or breach 
of this Act or the contract of carriage, and the corner shall not be liable for 
ony loss or damage resulting therefrom: 
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Provided, however. That if (he deviation is for the purpose of loading or unload- 
ing cargo or passengers it shall, prime facie. Ik.- regarded as unreasonable. 

(5) Neither the carrier nor the ship shall in any event lie or become liable 
for any loss or damage to or in connection with the transportation of goods in 
au amouut exceeding $500 |»er package lawful money of the United States, or 
in case of goods not shipped in packages, per customary freight unit, or the 
equivalent of that sum in other currency, unless the nature and value of such 
goods have been declared by the shipper before shipment and inserted in the bill 
of lading. 

This declaration, if embodied in the bill of lading, shall In* prime facie evidence, 
but shall not he conclusive on the carrier. 

By agreement between the carrier, master, or agent of the carrier and the 
shipper, another maximum amount than that mentioned in this paragraph may 
be lixed : 

Provided, That such maximum shall not be less than the ligure above named. 
In no event shall the currier be liable for more than the amount of damage 
actually sustained. 

Neither the carrier nor the ship shall Ik- responsible in any event for loss 
or damage to or in connection with the lrans|M»rtalion of the goods if the nature 
or value thereof has been knowingly and fraudulently misstated by the shipper 
In the bill of lading. 

(0) Goods of an Inflammable, explosive, or dangerous nature to the shipment 
whereof the enrrier, master, or agent of the carrier, has not consented with 
knowledge of their nature and character, may at any time before discharge 
be landed at any place or destroyed or rendered innocuous by the carrier with- 
out compensation, and the ship|>cr of such goods shall Ik* liable for all damages 
and expenses directly or indirectly arising out of or resulting from such shipment. 

If any such goods shipped with such knowledge nnd consent shall b«*come a 
danger to the ship or cargo, they may in like manner Ik* landed at any place, 
or destroyed or rendered Innocuous by the carrier without liability on the part 
of the carrier except to general average, if any. 

SURRENDER OP RIOI1TS AND IMMUNITIES AND INCRE-XSK OF RESrONSmil JTIES AND 

LIARII.1T1KS 

Sec. 5. A enrrier shall bo at liberty to surrender in whole or In part all or 
any of his rights nnd immunities or to increase any of Ids responsibilities nnd 
liabilities under this Act. provided such surrender or increase shall be embodied 
in the bill of lading issued to the shipper. 

The provisions of this Act shall not be applicable to charter-parties, but if 
bills of lading are issued In the case of a ship under a charter-party they shall 
comply with the terms of this Act. 

Nothing in this Act shall be held to prevent the insertion in a bill of lading 
of any lawful provision regarding general average. 

SPETIAI. CONDITIONS 

Sec. 6. Notwithstanding the provisions of the preceding sections, a carrier, 
master or agent of the carrier, and a shipper shall, in regard to any particular 
goods be at liberty to enter into any agreement in any terras ns to the responsibility 
and liability of the carrier for such goods, ami as to the rights and immunities 
of the carrier in respect of such goods, or his obligation ns to seaworthiness 
(so far ns the stipulation regarding seaworthiness is not contrary to public 
policy), or the care or diligence of his servants or agents in regard to the loading, 
handling, stowage, carriage, custody, care nnd discharge of the goods carried 
by sea : 

Provided. That in this case no bill of lading has l>eon or shnll be issued nnd 
that the terms agreed shnll Ik* embodied in a receipt which shall be a non- 
negotinble document nnd shnll Ik* marked ns such. 

Any agreement so entered into shnll have full legal effect : 

Provided. That this section shnll not apply to ordinary commercial shipments 
made in the ordinary course of trade but only to other shipments where the 
character or condition of the property to Ik* carried or the circumstances, terms, 
nnd conditions under which the enrringe is to be performed are such ns reason- 
ably to justify a special agreement. 

Sec. 7. Nothing contained in this Act shnll prevent a carrier or a shipper 
from entering into any agreement, stipulation, condition, reservation, or exemp- 
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t Ion ns to the responsibility mid liability of the carrier or the ship for the loss 
or damage to or in connection with the custody and care ami handling of goods 
prior to the loading on and subsequent to the discharge from the ship on which 
the goods are carried by sea. 

Sec. 8. The provisions of this Act shall not affect the rights and obligations 
of the carrier under the provisions of the Shipping Act, 1016. or under the 
provisions of sections 42S1 to 4289. inclusive, of the Revised Statutes of the 
United States, or of any amendments thereto: or under the provisions of any 
other enactment for the time being in force relating to the limitation of the 
liability of the owners of seagoing vessels. 

title n 


Sec. 0. Nothing contained in this Act shall be construed ns permitting a 
common carrier by water to discriminate between competing shippers similarly 
placed in time and circumstances, either (a) with respect to their right to 
demand and receive bills of lading subject to the provisions of this Act; or 

(b) when issuing such bills of lading, either in the surrender of any of the 
carrier's rights and immunities or in the increase of any of the carrier’s 
responsibilities and liabilities pursuant to section 5. title I. of this Act; or 

(c) in any other way prohibited by the Shipping Act. 1916. ns amended. 

Sec. 10. Section 25 of the Interstate Commerce Act is hereby amended by 
adding the following proviso at the end of paragraph 4 thereof: •'Provided, 
however . That insofar as any bill of lading authorized hereunder relates to the 
carriage of goods by sen. such bill of lading shall be subject to the provisions 
of the Carriage of Goods by Sea Act." t _ _ . „ 

Sec. 11. Where under the customs of any trade the weight of any bulk cargo 
Inserted In the bill of lading is a weight ascertained or accepted by a third 
pnrty other than the carrier or the shipper, and the fact that the weight is so 
ascertained or accepted is stated In the bill of lading, then, notwithstanding 
anything in this Act. the bill of lading shall not be deemed to b e pnma facie 
evidence against the carrier of the receipt of goods of the weight so inserted 
in the bill of lading, and the accuracy thereof at the time of shipment shall 
not be deemed to hnve been guaranteed by the shipper. 

Sec. 12. Nothing In this Act shall be construed ns superseding any part or 
the (Harter) Act or of any other law which would be nppllcable ln the 
absence of this Act. Insofar ns they relate to the duties, responsibilities and 
liabilities of the ship or carrier prior to the time when the goods are loaded 

#n £5 f a vr™- t, 5?t , 5s.: r i “ .-.ts ^ 

,0 A°J S5 IIS districts, , crrltor.es, 

""proWrfcrf 10 U’o.rcwr, That the Philippine Ix-clsl.lure may by lory exclude Its 

<°r cnrrin f ° f 

bT Sea ^tween any port of the United States or Its possessions, and any other 

rssz is ss 

"ethe^T^t ^very bUl^of ^lndln*^or^sUnlln^doCTiinent^of^UMe which 
UnUed'states. in fo^en trade, shall contain a statement that it shall have 

effect subject to the oV "^Secretary of Commerce that the foreign 
Sec. 14. Upon the ^competition with that of foreign nations 

commerce of the Un. ted States In ^ of T, (le i 0 f this Act or by 

Is prejudiced by the pr ^ or ronn(ries relating to the carriage of goods 

the laws o f _ nny . United States mnv. from time to time, by proclamo- 

bv sea. the President of . |on<5 of T | ( | P j c f this Act for such periods of 

tion. suspend any or nil P designated In the proclamation. The President 
ma^ aT anytime Rescind snelT suspension of Title I hereof, and any provisions 
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thereof which may have been suspended shall thereby lie reinstated and again 
apply to contracts thereafter made for the carriage of goods by sea. Any proc- 
lamation of suspension or rescission of any such suspension shall take effect on 
a date named therein, which date shall lie not less than ten days from the 
issue of the proclamation. 

Any contract for the carriage of g<»ods by sea. subject to t lie provisions of 
this Act. effective during any period when Title I hereof, or any part thereof, 
is suspended, shall lie subject to all provisions of law now or hereafter applicable 
to that part of Title I which may have thus I ►ecu suspended. 

Sec. IS. This Act shall lake effect ninety days after the date of its approval, 
but nothing in this Act shall apply during a period not to exceed 1 year 
following its approval to any contract for the carriage of goods by sea. made 
before the dale on which this Act is approved, nor to any bill of lading or 
similar document of title issued, whether before or after such date of approval 
in pursuance of any such contract as aforesaid. 

See. 1C. This Act may be cited as the "Carriage of Goods by Sen Act." 

BRITISH CARRIAGE OF GOODS BY SEA ACT. 1921 

An Act to amend the law with respect to the carriage of goods by sea. 

Whereas at the International Conference on Maritime Law held at Brussels 
in October 1022 the delegates at the Conference, including the delegates repre- 
senting His Majesty, agreed unanimously to recommend their respective Govern- 
ments to adopt as the basis of a convention a draft convention for the unification 
of certain rules relating to bills of lading: 

And whereas at a meeting held at Brussels In Oetolier 1023 the rules contained 
in the said draft convention were amended by the Committee appointed by the 
said Conference : 

And whereas it is expedient that the said rules as so amended and ns set out 
with modifications in the Schedule to ild« Act (in this Act referred to as "the 
Rules") should, subject to the provisions of this Act. lie given the force of law 
with a view to establishing the responsibilities, liabilities, rights and immunities 
attaching to carriers under bills of lading: 

Be it therefore enacted by the King's tun'd Excellent Majesty, by and with the 
advice and consent of the Lord's Spiritual and Temporal, and Commons, in this 
present Parliament assembled, and by tin* authority of the same, as follows: 

1. Subject to the provisions of this Act. the Rules shall have efTect in rela- 
tion to and in connection with the carriage of goods by sea in ships carrying 
goods from any port in Great Britain or Northern Ireland to any other port 
whether in or outside Great Britain or Northern Ireland. 

2. There shall not be implied in any contract for the carriage of goods by 
sea to which the Rules apply any absolute undertaking by the carrier of the 
goods to provide a seaworthy ship. 

3. Every hill of lading, or similar document of title, issued in Great Rritain 
or Northern Ireland which contains or is evidence of any contract to which 
the Rules apply shall contain an express statement that it is to have effect 
subject to the provisions of the said Rules as applied by this Act. 

4. Article VI of the Rules shall, in relation to the carriage of goods by sea 
In ships carrying goods from any port in Great Rritain or Northern Ireland to any 
other port in Great Britain or Nor I hen Ireland or to a port in the Irish Free 
State, have effect as though the said Article referred to goods of any class 
Instead of to particular goods and ns though the proviso to the second paragraph 
of the said Article were omitted. 

■ r ». Where under the custom of any trade the weight of any hulk cargo inserted 
in the bill of lading is a weight ascertained or accepted by a third party other 
than the enrrier or the shipper and the fact that the weight is so ascertained 
or accepted is stated in the hill of lading, then, notwithstanding anything in the 
Rules, the hill of lading shall not 1 m* deemed to In* prima fade evidence against 
the carrier of the receipt of goods of the weight so inserted in the bill of lading, 
and the accuracy thereof at the time of shipment shall not be denned to have 
been guaranteed by the shipper. 

C. (1 ) This Act tuny be cited as the Carriage of Goods by Sea Act. 1024. 

(2) Nothing in this Act shall affect the operation of sections four hundred 
and forty-six to four hundred and fifty, both inclusive, five hundred and two. and 
five hundred and three of the Merchant Shipping Act. 1STM. ns amended by any 
444742*— 42 1C. 
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ns aforewiifr 6 "' " f,er S,,Ch day as aforcsai ' 1 - in Prance of any such contract 

Schedule 


RUI.FS RELATING TO RILLS OP LADING 


Article I — Definitions 


In these Rules the following expressions have the meanings herebv assigned 
to them respectively, that is to say— * * 

(a) ••Carrier" includes the owner or the charterer who enters info a contract 
of carriage with a shipper: 

(b) "Contract of carriage" applies only to contracts of carriage covered bv n 
hill of lading or any similar document of title, in so far as such document relates 
to the carriage of goods by sea. including any bill of lading or any similar 
document ns aforesaid issued under or pursuant to a dinnerparty ’ from the 
moment at which such bill of lading or similar document of title regulates the 
relations between a carrier and a bolder of the same: 

(c) "Goods" Includes goods, wares, merchandise, and articles of every kind 
whatsoever, except live animals and cargo which by the contract of carriage is 
stall'd ns being carried on deck and Is so carried : 

(d) "Ship" means any vessel used for the carriage of goods by sen: 

(e) "Carriage of goods" covers the period from the time when the goods are 
loaded on to the time when they are discharged from the ship. 

Article II— Risks 

Subject to the provisions of Article VI. under every contract of carriage of 
goods by sen the carrier, in relation to the loading, handling, stowage, carriage, 
custody, care, ami discharge of such goods, shall be subject to the responsibilities 
and liabilities, and entitled to the rights and immunities hereinafter set forth. 


Article III. — Responsibilities and Liabilities 

1. The carrier shall be bound, before and at the beginning of the voyage, to 
exercise due diligence t«» — 

(a I Make the ship seaworthy : 

(b) Properly man. equip, and supply the ship. 

(c) Make the holds, refrigerating and cool chambers, and all other parts 
of the ship in which goods are carried, fit and safe for their reception, carriage 
and preservation. 

2. Subject to the provisions of article IV. the carrier shall properly and cure- 
fullv load, handle, stow, carry, keep, care for and discharge the goods carried. 

3. After receiving the goods into bis charge, the carrier, or the master or agent 
of the carrier, shall, on demand of the shipper, issue to the shipper a bill of 
lading showing among other things— 

(a) The leading marks necessary for identification of the goods ns the same 
are furnished in writing by the shipper l»eforo the loading of such goods starts, 
provided such marks are stam|**d or otherwise shown clearly upon the goods 
if uncovered. «»r on the cases or coverings j n which such goods are contained, in 
~„ch .. manner as should ordinarily remain legible until the end of the voyage: 

(b) Either the number of packages or pieces, or the quantity, or weight ns 
the case may be. as furnished in writing by the shipper: 

fc) The apparent order and condition of the goods: 

Provided That no carrier, master or agent of the carrier, shall be bound to 
state or show in the bill of lading any marks, number, quantity, or weight which 
be has rcasmuible ground for suspecting no, accurately to represent the goods 
' received or which he has had no reasonable means of checking. 

4 Such a b»l of lading shall be prima facie evidence of the receipt by »l»c 
carrier of ?he goods ns therein described in accordance with paragraph 3 (a). 
<b). and CO. 
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Tin* shipper shall Ik- (Iwimtl to have guaranteed to llu* carrier l lie accuracy 
nt flic time of shipment of the marks, numlier. quantity. ami weight. as furnished 
by him. and the shipiier shall indemnify the carrier against all loss, damages, 
ami expenses arising or resulting from inaccuracies in sin-h iiarliciilars. The 
right of the carrier to such indemnity shall in no way limit his rcs|tonsiliiliiy 
and liability under the contract of carriage to any |M-rson other than the shipper 

G. Unless notice of loss or damage and the general nature of such loss or 
damage he given in writing to the carrier nr his agent at the |n.rl of discharge 
before or at the time of the removal of the goods into the ciistndv of the fiersoii 
entitled to delivery thereof under t !••• contract of carriage, or." if the loss or 
damage be not upparent. within three days, such removal shall he priuui facie 
evidence of the delivery li.v the carrier of the goods as descrilssl in the hill of 
lading. 

The notice in writing need not In- given if the state of the goods has at the 
time of their receipt been the subject of Joint survev or ins|»ecllon. 

In any event the carrier and the ship shall In- discharged from all liability In 
respect of loss or damage unless suit is brought within one year after delivery 
of the goods or the dale when the g.., H |s should have Im-ch delivered. 

In the case of any actual or apprehended loss or damage the carrier and the 
receiver shall give all reasonable facilities to each other for inspecting and tallying 
the goods. 

7. After the goods are loaded the bill of lading to In- issue. I bv the carrier, master 
or 'agent of the carrier, to the sbip|s-r shall, if the shipper so demands, be „ 
shipped bill of lading, provided that if the shipper shall have previously taken 
up any document of title to such goods, he shall surrender the same as against 
the issue of the “shi|>|ied" bill of lading, but at the option of the carrier such docit* 
im nt of title may be noted at the |mrt of shipment by the carrier, master, or agent 
with the name or names of the ship or ships upon which the goods have been 
ship|M‘d and the date or dales of shipment, and when so noted the same shall for 
the purpose of this Article be deemed to constitute a "shlpis-d" bill of lading. 

N. Any clause, covenant, or agreement in a contract of carriage relieving the 
carrier or the ship from liability for loss or damage to or in connection with goods 
arising from negligence, fault or failure in the duties and obligations provided In 
this Article or lessening such liability otherwise than as provided in these Rules, 
shall be null ami void and of no effect. 

A heuellt of insurance or similar clause shall h- deemed to Ih- a clause relieving 
the carrier from liability. 

Article IV — Rights und Immunities 

1. Neither the carrier nor the ship shall Ik- liable for loss or damage arising or 

resulting from uuscaworlhincss unless caused by want of due diligence on the 
part of the carrier to make the ship seaworthy, and to secure that the ship is 
properly manned. equlpiied and supplied, and to make tin- holds, refrigerating and 
cool chambers and all other parts of the ship In which goods are carried lit and 
safe for their reception, carriage and preservation in accordance with tin* provi- 
sions of paragraph 1 of Article III. 1 

Whenever loss or damage has resulted from unsea wort Illness, the burden of 
proving the exercise of due diligence shall Ik* on the carrier or other person claiming 
exemption under this section. 

2. Neither the carrier nor the ship shall be rcs|>onslblc for loss or damage arising 

or resulting from — * 

(a) Ad. neglect, or default of the master, mariner, pilot, or the servants of the 
carrier in the navigation or in the management of the ship: 

(b) Fire, unless caused by the actual fault or privity ot the carrier; 

(c) Perils, dangers, and accidents of the sea or other navigable waters- 

(d) Act of God; 

<e» Act of war: 

(f) Act of public enemies: 

process^ rreSt ° T r, ‘ S,rnh,t of P ,l,,ccs - r »l<*rs or iHs.ple. or seizure under legal 

(h) Quarantine restrictions: 

tative ACt ° f ° m,ssi0 " of tl,e s,,, !*l* r or owncr of the goods, his agent or represen- 

whother^portlQl* or^generalT' S,0, “” ,B ‘‘ reS,rn "" ** ,r ° m w "“ ,evcr 

(k) Riots and civil cornmotlous: 
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( h Saving or attempting lo save life or property at sen ; 
imi Wastage in bulk or weight or any other loss or damage arising front 
Inherent defect, quality, or vice of the goods; 

(n> Insutbcieucy of packing; 

• ot Iiisnllicieney or inadequacy of marks; 

( p> Latent defects not discoverable by due diligence; 

<q » Any other cause arising without the actual fault or privity of the carrier, 
or without the fault or neglect of the agents or servants of the carrier, but the 
burden of proof .-hall Ik* on the person claiming the benefit of this exception to 
show that neither the actual fault or privity of the carrier nor the fault or neglect 
of the agents or servants of the carrier contributed to the loss or damage. 

:t. The -hipper shall mu Im* n-ponsible for l«*ss or damage sustained by the 
carrier nr the ship arising or resulting from any in use without the act. fault, or 
neglect ..f the -hipper. his agents, or his servants. 

4. Any deviation in saving or attempting to save life or property at sea. or 
any reasonable deviation shall not be deemed to he an infringement or breach 
of tin se Rules or of the contract of carriage, and the carrier shall not he liable 
for any loss or damage resulting therefrom. 

5. Neither the carrier nor the ship shall in any event he or become liable for 
any loss or damage to or in connection with gi»oUs in an amount exceeding £100 
|H*r package or unit, or the equivalent of that sum in other currency, unless the 
naiun* and value of sm h goods have been declared by the shipjier before ship- 
ment and inserted in the bill of lading. 

This declaration if embodied in the bill of lading shall be prima facie evi- 
dence. but shall not be binding or conclusive on the carrier. 

By agreement between the carrier, master, or agent of the carrier and the 
Shipper another maximum amount than that mentioned in this paragraph may he 
fixed, provided that -uch maximum shall not Im* less than the figure above named. 

Neither the carrier nor the ship shall l»e responsible in any event for loss or 
damage to or in connection with goods if the nature or value thereof has been 
knowingly misstated by the shipper In the hill of lading. 

0. Goods of nil inflammable, explosive, or dangerous nature to the shipment 
whereof the carrier, master, nr agent of the carrier lias not consented, with 
knowledge of their nature and character, may at any time before discharge he 
landed at nnv place or destroyed or rendered innocuous by the carrier without 
compensation, and the shipper of such goods shall he liable for nil damages 
and expenses directly or Indirectly arising out of or resulting from such shipment. 

If any such goods shipped with such knowledge and consent shall become a 
danger to the ship or cargo, they may In like manner Im- landed at any place 
or destroyed or rendered innocuous by the carrier without liability on the part 
of the carrier except to general average, if any. 

Article V — Surrender of Rights and Immunities and Increase of Responsibilities 

and Liabilities 


A carrier shall Im* at liberty to surrender in whole or in part all or ' any of his 
riL'Id* and immunities or to Increase any of Ins res, Kmslhilit.es and linhilitiis 
under the Rules contained in any of these Article*, provided smh surrender or 
increase shall he emlMidied in the hill of lading issued to the shipper. 

T|.e provisions of these Rules shall not be applicable to eliarter-pai lies, hut 
if hills !,r lading are Issued in the ease of a ship under a char ■ier.|M»rlv they s l.a 
comply with the terms of these Rules. Nothing in these Rules shall lie held to 
prevent ?l,e insertion in a bill of lading of any lawful provision regarding genera, 
average. 

Article VI, — Special Conditions 

sssi asasas: 

ft /'n v' J the cirrle? for such goods, and as to the rights and ............ ties of 

liability of the • f . K oods. or his obligation as to sen worthiness, w t.n 

case™ o bm "f lading has been or shall be issue. an, I tha, Ihe terms agree, 1 shall 
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be embodied in n receipt which shall be a lion-negotiable document and shall 
be marked as such. 

Any agreement so entered into shall have full legal effect : 

Provided, That this Article shall not apply to ordinary commercial shipments 
made in the ordinary course of trade, but only to other shipments where the 
character or condition of the property to be carried or the circumstances, terms, 
and conditions under which the carriage is to be performed, arc such as reason- 
ably to justify a special agreement. 

Article VII. — Limitations on the Application of the Rules 

Nothing herein contained shall prevent a carrier or a shipper from entering 
into any agreement, stipulation, condition, reservation, or exemption ns to the 
responsibility and liability of the carrier or the ship for the loss or damage to 
or in connection with the custody and care and handling of goods prior to the 
loading on nnd subsequent to the discharge from the ship on which the goods are 
carried by sea. 

Article VIII.— Limitation of Liability 

The provisions of these Rules shall not affect the rights and obligations of 
the carrier under any statute for the time being in force relating to the limitation 
of the liability of owners of sen-going vessels. 

Article IX 

The monetary units mentioned in those Rules are to be tnkon to he gold vnlue. 

CANADIAN WATER CARRIAGE OF GOODS ACT. 1936 


Wilton CAME INTO FORCE ON AUOUgT 1, 1038 

1. This Act may be cited ns the Water Carriage of GoimIs Act. 1P30. 

2. Subject to the provisions of this Act. the Rules relating to bills of lading 
ns contained in the Schedule to this Act (hereinafter referred to ns "the Rules") 
shall have effect in relation to and In connection with the carriage of goods 
by water In ships carrying goods from nny |*ort in Canada to any other port 
whether in or outside Canadn. 

3. There shall not be implied in nny contract for the carriage of goods l*y 
water to which the Rules apply any absolute undertaking by the carrier of the 
goods to provide a seaworthy ship. 

Every bill of lading, or similar d«*cuinent of title Issued in Canada which 
contains or is evidence of nny contract to which the ndes apply shall contain an 
express statement that it is to have effect subject to the provisions of the Rules 
as applied by this Act. 

f>. Article VI of the Rules shall, in relation to the enrringe of goods by water 
in ships carrying goods from any |»ort or place in Canada to any otlier port 
or place in Canada, hnve effect as though the said Article referred to goods of 
any class instead of to particular goods nnd as though the proviso to the 
second paragraph of the said Article were omitted. 

. S phere under the custom of any trade the weight of any bulk cargo Inserted 
in the bill of lading is a weight ascertained or accepted by a third party other 
than the carrier or the shipper, nnd the fact that the weight Is so ascertained 
or accepted is stated in the bill of lading, then, notwithstanding anything in the 
Rules, the bdl of lading shall not be deemed to be prima facie evidence against 
the carrier of the receipt of goods of the weight so inserted in the bill of lading, 
and the accuracy thereof at the time of shipment shnll not be deemed to have 
been guaranteed by the shipper. 

Nothing in this Act shnll affect the operation of Secs. 450. 457, 040-05$ 
of the Canada Shipping Act. 1934. as amended, or the operation of any other 
vessel™ 0111 f ° r U ' e tlmC bPlng in force the liability of the owners of 

<?> The Rules shall not by virtue of this Act apply to nny contract for the 
carriage of goods by water made before such day, not being earlier than August 
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1 1 :„ l9: 5 n ; a * ,ho Governor General may by Order in Council direct, nor to any 
bill ot lading or similar document of title issued, whether before or after such 
day as aforesaid, in pursuance of any such contract as aforesaid. 

8. The Water Carriage of Goods Act. 11127. is hereby repealed. 

AUSTRALIAN SEA CARRIAGE OF GOODS ACT. 1924 

Tin* Australian Sen Carriage of GimmIs Act. 1904. lias been repealed, and a 
,u *\v measure ot the same name enacted in its place. The schedule of the new 
A' t i* identical in wording with the British Carriage of Goods by Sea Act. 1924. 
but the preliminary portion is somewhat different, there being’ special clauses 
dealing with "received for shipment bills of lading.” and the ousting of the 
jurisdiction of the Australian courts provided for in certain foreign bills of 
lading. 

THE HARTER ACT 


ACT OK COXtiKKSS. APPROVhD FEBRUARY 13, 1803 

All Act relating to navigation of vessels, bills of lading, and to certain obliga- 
tions. duties, and rights iu connection with the earriage of property. 

Hr it m nett il bfi the Semite ami lloum nf !(• /in hi illative* o/ the United Whites 
of A incricii in ConijrcxS ohm mbit d. 

Section 1. That is shall not lie lawful for the manager, agent, master or 
owner of any vessel transporting merchandise or property from or between 
ports of the Culled States and foreign |*.rj* to insert in any hill of lading or 
shipping document any clause, covenant, or agreement whereby it. he. or they 
shall lie relieved from liability for loss or damage arising from negligence, fault, 
or failure in proper loading, stowage, custody, care, or projtcr delivery of any 
and all lawful merchandise or property committed to its or their charge. Any 
and all words or clauses of such import inserted in bills of lading or shipping 
receipts shall be null and void and of no effect. 

See. 2. That it shall not Im* lawful for any vessel transporting merchandise or 
property front or between ports of the United Stales of America and foreign 
ports, lier owner, master, agent or manager to insert in any hill of lading or 
shipping document any covenant or agreement whereby the obligations of the 
owner or owners of said vessel to exercise due diligence, properly equip, man. 
provision, and out lit said vessel, and to make said vessel seaworthy and capnble 
of performing her intended voyage, or whereby the obligations of the master, 
officers, agents, or servants to carefully handle and stow her cargo and to care 
for and properly deliver same, shall in any wise bo lessened, weakened, or avoided. 

See. That if the owner of any vessel transporting merchandise or property 
to or from any port in the United States of America shall exercise due diligence 
to make the said vessel In all respects seaworthy and properly manned, equipped, 
and supplied, neither the vessel, nor owners, agents, or charterers shall become or 
he held responsible f«»r damage or loss resulting from faults or errors in navi- 
gation nr iu the management of said vessel, nor shall the vessel, her owner or 
owners charterers, agent, or master be held liable for losses arising from dangers 
«,f the «ea or other navigable waters, nets of God. or public enemies, or the 
inherent defect, quality, or vice of the thing carried, or from Insufficiency «f 
nackage or seizure under legal process, or for loss resulting from any act or 
!, mission of the shipper or owner of the goods, his agent or representative or from 
saving or attempting to save life or property at sea. or from any deviation in 

' ' ' 4 ~ Tim t A r slmi 1 Ik* the duty of the owner or owners, master, or agent 

of any vessel transporting merchandise or property from or between ports of 
the Unit«l States and foreign ports to issue to shippers of any lawful me 
(*| i *i nil i sc a bill of lading, or shipping d.K-umont. staling among other things. I « 
mirks nece*sarv for identification, number of packages, or quantity, stating 
whether it be carrier's or shipper's weight, and apparent order or condition 
"J 1 , ndise or property delivered to and received by the owner, master. 

; ,™nspor.<,«ion. nn.l such document shall be pr.ma facie 

or : - . ro/'einf of the merchandise therein described. 

CV ^^r^vSation of any of the provisions of this Art the ngnt 

Si (. fhat: vessel guilty of such violation, and who refuses to 

owner. ^ ! n ^‘° r h ; i f if , a ding* herein provided for. shall bo liable to a fine vM 
SJUSSS 1 t*o uSLSrt doiurs. The amount of the fine an,, costs for such v.o- 
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Intion shall be n lien upon the vessel, whose agent, owner, or muster is guilty of 
such violation, and such vessel may be libeled therefor in any district court of the 
United States, within whose jurisdiction the vessel may be found. One-half 
of such penalty shall go to the party injured by such violation and the remainder 
to the Government of the United States. 

Sec. G. That this Act shall not be held to modify or repeal sections forty-two 
hundred and eighty-one. forty-two hundred and eighty-two. and forty-two hun- 
dred and eighty-three of the Revised Statutes of the United States, or any other 
statute defining the liability of vessels, their owners, or representatives. 

Sec. 7. Sections one and four of this Act shall not apply to the transportation 
of live animals. 

Sec. 8. That this Act shall take effect from and after the first day of July, 
eighteen hundred and ninety-three. 
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